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Ross Drop-Bar Feeder for Kneeshaw Lupton & Co. Ltd., 
Llanddulas Quarries, North Wales 


Photograph shows a No. 10 Patent Ross Drop-Bar Feeder on shop assembly before 
despatch to Kneeshaw Lupton & Co. Ltd., for feeding a 60” x 42” jaw crusher at 
their Llanddulas Quarries. The photograph illustrates the very heavy construction 
of the apron, in this case 7” dia. steel bars at 10” centres, and the heavy shock 
absorbing coil springs which support the apron. 
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EDITORIAL 


OW in its thirteenth year the Inter- 

national Association for the Exchange 
of Students for Technical Experience 
(IAESTE) is again able to report an expan- 
sion in activity. In 1960 6,430 students were 
exchanged among 24 member countries, this 
being an increase of 565 compared with 1959. 
This has been due, it is pointed out, to the 
fact that 17 member countries have been able 
to receive more students than in 1959, among 
those showing a favourable development in 
this exchange being Sweden, the Netherlands, 
and Great Britain. From this country 48 
students in mining and 49 in metallurgy went 
out to one or other of those in the scheme and 
as many as 37 mining and 12 metallurgy 
students were received here. 


ENSION in the Congo notwithstanding, 
mining in the Copperbelt continues to 
advance. It has been announced that the 
estimated value of mineral production in 
Northern Rhodesia during August was 


£10,992,966, an increase of £127,395 over the 
previous month’s production and {1,058,022 


more than the same month last year. The 
value of minerals produced during the first 
eight months of this year in the territory is 
estimated at £90,150,784—over {5,000,000 
higher than the figure for the same period 
last year. The weights and estimated values 
of the principal minerals during August 
included: Blister copper 14,687 tons, 
£3,051,530; zinc 2,520 tons, £220,241 ; 
cobalt (10-12%) 14,305 cwt, £85,085; lead 
1,200 tons, £85,155; electrolytic copper, 
33,033 tons, £7,380,675. 


PEN days at the National Chemical 

Laboratory afforded an opportunity 
last month for inspecting work in progress. 
Particularly interesting is that on the 
preparation of rare earth elements by ion- 
exchange chromatography, the solvent ex- 
traction of metals from slurries by means of a 
rotary film contactor, and methods for the 
extraction of beryllium from low-grade beryl 
concentrates. The rotary film contactors 
demonstrated are used for the continuous 
counter-current solvent extraction of uranium 
from an approximately 50°, solids ore pulp 
leached with sulphuric acid. The solvent is a 


solution of di-(2-ethylhexyl) hydrogen phos. 
phate in kerosene modified by the addition 
of tributyl phosphate. Uranium is stripped 
from the loaded solvent by contact with a 
molar solution of sodium carbonate jp 
internal mixer-settlers. Then, after contact 
with sulphuric acid, to regenerate the 
hydrogen form of the alkyl phosphate, the 
solvent is recycled to the rotary film 
contactor. 


AST month the Science Museum 

announced that, through the good offices 
of the President and Members of the 
Institution of Mining and Metallurgy, the 
collection of rare and historic books owned 
by Mr. Robert Annan is to be exhibited from 
November 15 to December 31, 1960. These 
rare books deal with mining, assaying and 
metallurgy, mining law, and mineralogy. 
The exhibition is to be initiated on the first 
day by a lecture from Mr. Annan on “ Historic 
Books on Mining and Kindred Subjects.” 
The official announcement points out that 
although mining has a long history written 
records are extremely scanty and it was not 
until the early and mid-16th Century, when 
the works of Agricola and others were 
published, that technical records of mining 
and ancillary practices became _ generally 
available. In mediaeval times the German 
miner was pre-eminent, his methods of 
working the ore deposits and the later 
treatment of the ore being much superior to 
those employed elsewhere, so that it is not 
surprising that many of the rare books in the 
exhibition are of German origin. Books 
published in other countries are also to be 
shown. Of particular interest, it is suggested, 
is Gabriel Platte’s “ Discovery of Subter- 
raneall Treasure’ of 1639, which, although 
having little technical merit, was the first 
work devoted entirely to mining to be printed 
in English. The oldest work on exhibition is 
“De Mineralibus’”’ by Albertus Magnus 
(written about 1260) in the version printed 
at Padua about 1476 and later at Venice it 
1495. 


Northern Rhodesia 
Two practical steps towards an easement 
of racial friction in the Central African 
Federation have been taken during the past 
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NOVEMBER, 


month. The first of these, an announcement 
by the copper-mining companies to make 
available a further £323,000 for African 
education, supports the action these com- 
panies took’ in March last when they 
announced their intention to advance 
{1,300,000 towards the cost of additional 
facilities for African education on the 
Copperbelt. Our Johannesburg — corre- 
spondent refers elsewhere in this issue to 
this phase in the history of the Federation. 
The second step referred to arises out of the 
outcome of the discussions which have been 
going on for many months between the 
companies and the Northern Rhodesia Mine 
Workers’ Union over the problem of African 
advancement. It was announced in Lusaka 
earlier this month that European miners 
have now voted in favour of the proposals 
put before them by a mining industrial 
council consisting of managerial and union 
representatives. Now that ability is to be 


the only deciding factor in job allotment 
much should have been done to ease any 
labour tension at the mines. 

In respect of the educational programme, 
a statement issued on October 21 confirms 
that the Rhodesian Selection Trust Group of 
companies and the copper-mining companies 


administered by the Anglo American Corpora- 
tion are to make available a further sum of 
{323,000 for African education in urban areas 
of Northern Rhodesia. It will be recalled, the 
statement continues, that last March the two 
groups announced that they would make 
available £1,300,000 towards the cost of 
additional facilities for African education on 
the Copperbelt. By arrangement with the 
Northern Rhodesia Government, that sum 
was to be devoted to the capital cost of 
providing six years of primary education for 
those African children on the Copperbelt 
reaching the age of eight for whom no places 
would otherwise be available. The plan also 
provided for further primary and secondary 
schooling for a proportion of these children 
and for the training of teachers. The new 
sum of £323,000 to be forthcoming will be 
devoted to three main purposes: First, to 
extend the planned junior secondary school 
at Kitwe to include provision for senior 
secondary education, secondly, to provide 
additional primary-school facilities at Broken 
Hill, and, thirdly, to establish facilities for 
secondary education at Broken Hill. Plans 
for the teacher-training college in the Copper- 
belt, provided for in the original scheme, are 
also to be extended to allow extra teachers 
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to be trained for the additional primary- 
school facilities at Broken Hill. It is a happy 
omen that the Government has agreed to 
accept the recurrent expenditure arising from 
the expanded plan. 

The ratification of the agreement in respect 
of African advancement is expected to be 
forthcoming next month. Thereafter im- 
plementation is to be put in hand by the 
mining industrial council. It has been stated 
that in future there is to be only one ladder 
of promotion from the lowest job to the 
highest and that the rate for the job is now 
an agreed principle between management 
and employees. While part of the agreement, 
it is stated, is for a learners’ course open to 
all races with fairly low education qualifica- 
tions, none of the parties to the agreement 
has yet made any pronouncement about the 
higher technical training provided by the 
Copperbelt Technical Foundation which is at 
present a European preserve. Agreements of 
this type, including the recent Rhodesia 
Railways settlement on African advancement 
in industry, now depend not only on learner 
courses but upon the acceptance of Africans 
as apprentices in the skilled trades and 
as students in the higher technical and 
professional vocations. 


The Fabulous Hill 


At the annual meeting of the Australasian 
Institute of Mining and Metallurgy held in 
Melbourne last May the new president, 
Mr. G. R. Fisher, discussed ‘‘ The Contribu- 
tion of the Minerals Industry to the Develop- 
ment of Australia.’”’ In the course of his 
address he was able to show how the news 
of gold discoveries in the 1850’s ‘ was 
responsible for the most significant period of 
immigration ’’ in Australia’s history and how 
the subsequent discoveries of the precious 
metal in the period from 1861 to 1890 led 
to the extensive railway development which 
started to open up the sub-continent. Other 
minerals have also been important, Mr. Fisher 
said, and a study of the history of mining in 
Australia showed quite clearly the material 
assistance the industry had given in opening 
vast areas and enabling the more rapid 
development of the country. As always 
“trade has followed the pick,” the trail 
having been opened because of the courage 
and stoutheartedness of the pioneers, men 
who had “ continually pushed out ahead of 
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civilization and put up with untold hardships 
in their search for new mineral deposits.”’ 
However, the new president said, the 
greatest influence in the development of 
Australian industry had resulted from the 
Broken Hill field. Just as alluvial gold 
populated the country and paved the way 
for expansion “so it was the Broken Hill 
field, discovered in 1883, which provided the 
raw materials and capital for a great deal of 
development in the 20th Century.”” The tale 
of what Broken Hill has meant to a nation 
has been strikingly told in a book recently 
sponsored by the mining companies operating 
in the area. North Broken Hill, Ltd., Broken 
Hill South, Ltd., the Zinc Corporation and 
New Broken Hill Consolidated, the Broken 
Hill Associated Smelters, and the Electrolytic 
Zinc Co. of Australasia, Ltd., have all played 
their part in what is an industrial epic. 
Entitled The Fabulous Hill, the book mirrors 
the courage and pertinacity, the imagination 
and foresight, displayed by those original 
partners who backed the discovery made by 
Rasp in 1883. Within three years of his first 
claims the Broken Hill line of lode had 
vielded over 7,000,000 oz. of silver and nearly 
28,000 tons of lead. There followed the crisis 
which arose out of the change of the ore in 


epth, a crisis which persisted until the major 
dept! hich persisted until the m 
problem of how to recover the zinc had been 


solved. At this stage Broken Hill’s story 
merges with that of the progress of the 
differential flotation process, a process which 
not only saved the Fabulous Hill but 
“revolutionized metallurgical work on base- 
metal concentration throughout the world.”’ 
As the book says, however, the conquest 
of the zinc recovery problem is but one of 
Broken Hill’s triumphs over tribulation. “ Its 
people have survived sandstorm, fire, and 
drought. Its geologists have discovered rich 
ore in areas that had been abandoned as 
hopeless. The peculiarities of the line of lode 
have been turned to advantage by mining 
practices which are universally admired. Its 
health schemes and safety programmes both 
above and below the ground are a shining 
example of enlightened capitalism.” 

Mr. Fisher stresses the part that mining 
can and does play in industrial development. 
A mine being opened up, he says, “ con- 
centrates capital expenditure and settlement 
of a large number of people at a definite 
geographical point’’ and results in the 
provision of the numerous services required 
to foster a modern community. “ No agri- 
cultural or pastoral settlement can call forth 
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such intense human development so quickly.” 
What all this has meant to Broken Hill The 
Fabulous Hill, beautifully produced and 
illustrated, is there for all to read. It can 
but serve to show the world what a sub- 
continent has achieved and what it has to 
exchange in the world’s markets. 


Royal School of Mines Dinner 


This year, as has pleasantly become the 
custom, the annual dinner of the Royal 
School of Mines Association was held at the 
Apothecaries’ Hall. This was the 76th such 
function and on November 2 it proved as 
usual to be a very agreeable re-union of past 
R.S.M. men and their guests. This year’s 
president, Mr. W. A. Hardy, was in the chair, 
his principal guests being the Rt. Hon. Lord 
Robins, president of the British South Africa 
Company, and Mr. W. R. Cumming, from 
Australia House. In proposing the toast of 
the Association Lord Robins dwelt affec- 
tionately on his long connexion with the 
mining industry and the development of the 
Rhodesias and wished the Association well. 
In his reply the President drew attention to 
extensions under way at South Kensington. 
He expressed the hope that the growth of the 
post-graduate schools at Imperial College 
would not blind the authorities to their 
fundamental task. At the Royal School of 
Mines, for instance, it was surely imperative 
that the new students should learn the 
elements of their chosen calling. He was 
pleased that the teaching staff was itself 
firmly of the same mind. Mr. Hardy also 
suggested that it was desirable that present- 
day students should learn more of Common- 
wealth history and development. With free- 
dom rapidly thrust on many new nations, 
particularly in Africa, it was of the greatest 
importance that those likely to visit and work 
in territories passing through a period of 
change should understand the pioneer work 
that had already been done and be better 


able to work in harmony with _ intense 


nationalism. 

Following the toast of ‘‘ The Guests” 
proposed by Mr. Peter Best, the senior vice- 
president of the Association, Mr. Cumming 
showed a complete understanding of the 
mining man’s part in the development of 
new territories. He spoke proudly of progress 
in his own country which was, he said, ready 
to welcome all who went there to help in 
opening up its vast spaces still open. 
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MONTHLY REVIEW 


Introduction.—In spite of the mild excite- 
ment created by the election fever in the 
United States the business outlook has been 
dampened by the slackness in the motor 
industry created by increasing competition 
abroad and the credit squeeze at home. 
Commodity prices continue steady at pre- 
vailing levels and there has been generally 
little to record over the past month. 

Transvaal.—The total estimated profit of 
the mines of the Rand for the three months to 
September 30 has been given as £32,201,685, 
of which £6,826,793 is accredited to uranium 
production. In September the mine output 
totalled 1,774,967 oz., making with 35,352 oz. 
from outside mines a total of 1,810,319 oz. 
for the month. At the end of the month there 
were 369,751 natives at work in the gold 
mines, as compared with 374,303 at the end 
of August. 

The operations of WEsT DRIEFONTEIN 
GoLD MINING for the year ended June 30 
last resulted in a profit of £11,393,816, of 
which dividends equal to 7s. 4$d. a share 
required {£3,520,540. The 1,360,000 tons of 
ore milled in the year yielded 1,248,882 oz. 
of gold, while the 563,500 tons treated in the 
uranium plant resulted in the production of 
180,771 lb. of uranium oxide. Ore reserves 
at June 30 are given as 3,319,000 tons 
averaging 15-7 dwt. in gold with 0-24 Ib. of 
uranium oxide per ton over 42:1 in. 

In the West Driefontein report it is noted 
that last year the Atomic Energy Board 
launched a research programme with the 
object of improving and strengthening South 
Africa’s position in the competitive market 
for uranium. The gold-mining industry con- 
sidered that it would be in the interests of all 
uranium producers to participate financially 
with the Government and other contributors 
in the Board’s research and development 
programme, which is estimated to cost 
£4,000,000 spread over a period of five years. 
It has been agreed that South African 
uranium producers shall contribute a sum of 
£2,000,000 spread over five years and that 
this contribution shall be obtained from 
individual producers on the basis of the 
number of pounds of uranium oxide sold 
each year. West Driefontein has contributed 
{6,999 in respect of the initial instalments 
amounting to £500,000. 

In the year to June 30 last BLYvooruIT- 


ZICHT GOLD MINING treated 1,530,000 tons 
of ore and recovered 1,003,329 oz. of gold. 
In the slimes plant 640,770 lb. of uranium 
oxide were recovered from 1,738,113 tons of 
slimes. Operations resulted in a profit of 
£9,707,140 and {2,900,000 was distributed 
as dividends, equal to 2s. 5d. a share. At 
June 30 the ore reserves totalled 6,203,000 
tons averaging 14-1 dwt. in gold over 43 in. 

At the recent annual meeting of Dominion 
Reef (Klerksdorp) members were informed 
that the flotation plant for the improved 
recovery of gold from underground ore, 
referred to last year, was installed and came 
into operation during the third quarter. 
Apart from some initial set-backs, since over- 
come, the plant is now operating satis- 
factorily at a working profit of approximately 
£1,500 per month. This is below the antici- 
pated profit of £2,500 per month, it is stated, 
but it is expected that this figure will be 
improved upon with the perfection of 
operational technique. 

HARTEBEESTFONTEIN GOLD MINING made 
a profit of £4,578,279 in the year to June 30 
last, the accounts showing {6,157,577 avail- 
able. Of this amount dividends equal to 60°, 
required £2,700,000. From the 1,237,000 tons 
of ore milled in the year 604,568 oz. of gold 
were recovered, while 1,399,000 treated for 
uranium yielded 1,044,523 lb. of oxide. The 
estimated ore reserves at the end of the year 
are given as 3,048,000 tons averaging 
8-92 dwt. in gold and 0-752 lb. of uranium 
oxide per ton. 

The accounts of RAND LEASEs (VOGELS- 
TRUISFONTEIN) for the year to June 30 last 
show a profit of £311,565 and {1,007,418 
available. After allowing for the reduction 
of capital and other items a balance of 
£716,605 is carried forward. At the mill 
2,225,500 tons of ore was treated and 
333,353 oz. of gold recovered. Total ore 
reserves are estimated as 2,097,000 tons 
averaging 4-12 dwt. in value over 46-5 in. 

Last month the directors of CONSOLIDATED 
Main REEF MINES AND ESTATE announced 
that, due to lack of payable ore, mining 
operations on the Bird and Kimberley Reefs 
have recently been terminated and for the 
same reason it is anticipated that work on 
the Main Reef and Main Reef Leader horizons 
in the south-western portion of the mine will 
have to be discontinued within the next few 
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months. In consequence there has been an 
inevitable contraction in the scale of opera- 
tions which, under existing conditions, must 
continue. With the closure of the southb- 
western area of the mine concurrently with 
the exhaustion of ore in the 3A Incline shaft 
pillar it is expected that a substantial 
reduction in the milling rate will take place 
in the near future. It has thus been con- 
sidered necessary, on the recommendation of 
the company’s technical consultants, to give 
the statutory three months’ notice to the 
Government, in terms of the Gold Law, of 
the company’s intention to curtail its mining 
operations. 

DOORNFONTEIN GOLD MINING made a profit 
of £2,555,038 in the year to June 30, the 
accounts showing £2,705,352 available, of 
which dividends equal to 3s. a share required 
£1,474,200. The plant crushed 1,160,000 tons 
in the year and recovered 470,800 oz. of gold, 
while the leaching plant produced 306,000 Ib. 
of uranium oxide. At the year end the ore 
reserves were estimated as 3,004,000 tons 
with an average of 7-6 dwt. in gold and 
0-19 Ib. of uranium oxide per ton. 

The accounts of VENTERSPOST GOLD 
MINING for the year to June 30 show a profit 
of £781,812 and £827,821 available, of which 


dividends equal to 1s. 104d. per share require 


£459,375. In the year 384,809 oz. of gold 
were produced from 1,503,000 tons of ore 
and at June 30 the reserves were estimated 
as 2,190,000 tons averaging 6-3 dwt. in 
value. 

The operations of SuB NIGEL in the year 
to June 30 last resulted in a profit of £272,772, 
making with the sum brought in an available 
total of £417,212. After allowing for taxation 
and transferring £354,375 to capital reserve 
there was £45,857 to be carried forward. In 
the year under review the mill crushed 
793,000 tons of ore and recovered 184,841 oz. 
of gold. At June 30 the ore reserves were 
estimated as 536,000 tons averaging 8-0 dwt. 
in value over 38-5 in. An agreement entered 
into with SPAARWATER GOLD MINING per- 
mitting the company to carry out develop- 
ment and stoping operations in a portion of 
the Spaarwater lease area on a royalty basis 
has been approved by the Minister of Mines. 

The directors of MODDERFONTEIN EAsT 
reminded shareholders last month that the 
Statutory three months’ notice of the possible 
curtailment or discontinuance of mining 
operations was given to the Government in 
February. They now announce that, owing 
to the difficulties of producing sufficient 
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payable ore to maintain the present milling 
rate it has been decided to reduce the scale 
of operations. From December 1 the milling 
rate is to be reduced from about 130,000 tons 
per month to approximately 52,000 tons per 
month. By this arrangement, it is expected 
that the mine will operate with a small 
working profit for a further limited period. 

Shareholders of ZANDPAN GOLD MINING 
were last month given the right to subscribe 
for 4,000,000 new shares of 10s. each at 
12s. 6d. per share during November. The 
issue, which is underwritten, will produce 
£2,500,000 and this is to be utilized to repay 
a short-term loan and to finance the con- 
tinuation of the sinking of No. 1 shaft. It is 
estimated that the proceeds of the issue will 
be exhausted by the middle of next year, 
after which long-term loan facilities of a 
further £2,000,000 will be available to the 
company. 

Earlier this month the directors of WEst 
WITWATERSRAND AREAS announced that 
Borehole No. 21 on farm Rietfontein 349 had 
intersected the Ventersdorp Contact Reef at 
a depth of 8,490 ft., assaying 41-2 dwt. per 
ton over a corrected width of 32-0 in, 
equivalent to 1,318 in.-dwt. The core 
recovery was complete. 

In the three months to September 30 last 
the MEssINA (TRANSVAAL) DEVELOPMENT 
CoMPANY produced 258,622 tons of ore con- 
taining 3,362 tons of recoverable copper. 

Orange Free State.—Shareholders of FREE 
STATE GEDULD MINES were informed on 
November 7 that bore-hole AR.5 on Farm 
Arrarat, situated 4,500 ft. due south of bore- 
hole AR.4, in the south-east portion of the 
mine’s lease area intersected the Basal Reef 
at 7,479 ft. where it assayed 63-3 dwt. gold 
per ton over a corrected width of 5-54 in. 
In a deflection the Reef was duplicated by a 
reverse fault and was intersected at 7,479 ft. 
and 7,540 ft. The value in the upper inter- 
section was 34-4 dwt. of gold per ton over a 
corrected width of 4-99 in. and the value in 
the lower intersection was 14-9 dwt. of gold 
per ton over a corrected width of 8-46 in. 
Core recovery in all intersections was 
complete. 

At the beginning of November the direc- 
tors of FREE STATE DEVELOPMENT AND 
INVESTMENT announced that the following 
results were obtained in Borehole G.Z.1, 
situated on the farm Grootvadersbosch 470, 
District Viljoenskroon, drilled on _ joint 
account with WESTERN Hotprincs. The Vaal 
Reef was intersected at 6,991 ft. and six 
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deflections made. Recovery of core was com- 
plete. Values varied from 29-20 dwt. to 
)-68 dwt. over some 30 in. 

In the year to June 30 last WELKom GOLD 
Mixinc milled 1,760,000 tons of ore for 
703,876 oz. of gold and a working profit of 
(3,135,141, and 1,752,650 tons of slimes for 
a working profit of £2,512,039 from uranium 
and pyrites. Extensions to the rated capacity 
of the reduction plant to 200,000 tons per 
month were completed during the year. The 
120-ton per day acid plant was also completed 
during the second quarter of the financial 
year and test running carried out until the 
end of that quarter. The plant has been 
operating at full capacity since. 

Northern Rhodesia. The BRITISH SOUTH 
ArricA COMPANY has announced that its 
estimated gross revenue from mineral royal- 
ties, rents, and fees for the quarter ended 
September 30, 1960, after providing for the 
payment to the Northern Rhodesia Govern- 
ment of 20% of the net revenue derived from 
the exercise of its mineral rights in Northern 
Rhodesia amounted to £2,894,000. 


Ghana.—Shareholders of the ASHANTI 


GOLDFIELDS CORPORATION are informed in 
the report for the September quarter that the 
new 450-h.p. winder at the Ayeinm shaft has 


been erected and that it is hoped to start 
sinking during the current month. At the 
sub-vertical shaft sinking to No. 41 level was 
completed in August. 

It is reported that a West German gold- 
mining company, the HERBERT REICHEL 
MINING CORPORATION, has signed concessional 
agreements with five paramount chiefs in 
the Adansi Banka and Bekwai States. The 
company plans to commence operations 
within two years, it is thought. 

Nigeria.—The report of AMALGAMATED TIN 
MINEs OF NIGERIA for the year to March 31 
last shows a profit of £242,885, making with 
the sum brought in an available total of 
£528,423. Dividends equal to 20% require 
£238,875. In the year 3,101 tons of 
cassiterite and 417 tons of columbite were 
produced. Ore reserves at the end of the year 
are estimated as 45,530 tons of cassiterite, 
contained in ground valued at 0-734 lb. per 
cu. yd. The report states that the Dorowa 
dredge has now been rehabilitated and that 
it started operating in June. 

Tanganyika Territory.—The level of ex- 
ports of Tanganyika’s principal minerals— 
diamonds, gold, lead concentrates, mica, salt, 
and tin concentrates—continues to remain 
very satisfactory, the Government reports. 
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The value of diamond exports for August 
was £325,433, bringing the total value for the 
period January—August of this year to 
£2,910,227. Gold exports for the month were 
valued at £110,110, lead concentrates, 
£72,000, mica, £9,003, salt, £3,950, and tin 
concentrates £12,015. 

Progress report No. 67 to shareholders of 
KENTAN GOLD AREAS states that in the three 
months to September 30, GEITA GOLD 
MINING milled 66,250 tons of ore and 
recovered 10,670 oz. of gold. The working 
profit for the period was £2,921. In the 
period borehole No. 19, it is stated, reached 
a final depth of 1,868 ft., having intersected 
two ore zones at 1,600 ft. and 1,725 ft. The 
upper band assayed 4-6 dwt. per ton over 
22 ft. true width and the lower 4-5 dwt. over 
8 ft. 

Australia.—At the annual meeting of 
BROKEN HILL PROPRIETARY in Melbourne 
on September 2 the chairman, referring to 
raw material supplies, said that work was 
well ahead on the development of the iron-ore 
deposits on Koolan Island, while pilot-plant 
work on the recovery of a suitable blast- 
furnace feed from iron-bearing jaspilites was 
yielding encouraging results. An iron-ore 
prospect at Constance Range in north-west 
Queensland was also being carefully explored. 

Mary KATHLEEN URANIUM reports a profit 
of £A360,756 for the September quarter, 
making £A1,278,920 for the nine months to 
September 30. In the three months 
113,000 short tons of ore was milled and 
346,000 Ib. of uranium oxide produced. 

Addressing the annual meeting of the 
WESTERN MINING CORPORATION in Mel- 
bourne on September 7 the chairman said 
that there remained but a slender chance of 
finding a new orebody at GREAT WESTERN 
CONSOLIDATED. Failing such a discovery it 
was intended to work the reserves available 
and then proceed to realize on the plant. 

Malaya.—TRONOH MINEs reports a profit 
of £421,700 for 1959, £328,813 of the £755,594 
available being required for dividends equal 
to 3s. 14d. a share. The year’s output totalled 
2,499 tons of tin concentrates, of which 
539 tons was surplus production and added 
to stocks. At the annual meeting last month 
reference was made to the merger with 
SOUTHERN TRONOH TIN DREDGING, which is 
expected to bring considerable benefit to both 
of the companies concerned, which, with 
other associated companies, are actively 
seeking new mining areas in both Malaya and 
Thailand. 
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Shareholders of LOWER PERAK TIN 
DREDGING have been advised that the com- 
pany’s section of the Kinta River deviation 
has recently been completed, thereby making 
available for the No. 2 dredge land previously 
covered by the Kinta River Reserve. To 
reach this land it is necessary for the dredge to 
proceed through tailings at flotation depth 
for approximately two months as from early 
November, 1960, during which period this 
dredge will be out of production. Production 
and operations by the company’s No. 1 
dredge will not be affected. 

United States.—A circular to shareholders 
of CAMP BirpD, Ltp., last month stated that 
the new 500-ton mill of CAMP BIRD MINING 
in Colorado came into production on 
October 10. At the mine ore reserves were 
reported last year as 777,000 tons, averaging 
4-96% lead, 4-34% zinc, and 0-535°% copper, 
with 4-34 oz. of silver and 0-0325 oz. of gold 
per ton. Current reserves are considered to 


DIVIDENDS DECLARED 


+ Final. 
(Less Tax unless otherwise stated) 


* Interim. 


+Amalgamated Tin Mines of Nigeria.—7-2d., pay- 
able Nov. 30. 

*Ayer Hitam Tin 
Nov. 22. 

*British Borneo Petroleum Syndicate.—6d., pay- 
able Dec. 14. 

*Central Norseman Gold Corporation.— ls. 9d. 
Aust., payable Dec. 9. 

+Consolidated Gold Fields of South Africa. 
payable Dec. 21. 

*General Mining and Finance Corporation.— Pref. 
3%, Ord. 3s., payable Dec. 5. 

* General Tin Investments.— 10°, payable Nov. 17. 

+Gold Estates of Australia (1903).—4d. 

*Gold Mines of Kalgoorlie.—Is. Aust., payable 
Dec. 1. 

*Gopeng Consolidated.—9d., payable Nov. 19. 

+Kamunting Tin Dredging.—ls. 3d., payable 
Nov. 30. 

*Kuala Kampar Tin Fields.—3s. 6d., payable 
Dec. 7. 

t+Lake View and Star.—1s. 6d., payable Dec. 15. 


+Lampa Mining.—10°%, and 10% bonus, payable 
Dec. 20. 


*London Tin Corporation.—3-6d., payable Nov. 23. 


+McIntyre Porcupine Mines.—25 cents, payable 
Dec. f. 


+Malayan Tin Dredging.—7}d., payable Dec. 30. 

*Mary Kathleen Uranium.—ls. 6d., payable 
Nov. 24. 

National Mining Corporation.—}}d. and *1}d., 
payable Dec. 9. 

t+tNew Guinea Goldfields.— 3d. 


Dredging.—4}d., payable 


3s. 9d., 


exceed six years’ supply for the mill. A long- 
term contract for the sale of concentrates has 
been concluded with AMERICAN SMELTING 
AND REFINING. 

Earlier this month shareholders of the 
MouNTAIN COPPER COMPANY were informed 
that it had been resolved to raise £250,000 by 
the offer, at a price of 10s. per share, of one 
new ordinary share for every five shares held. 

Canada.—Last month the R1o TInTo Com- 
PANY announced that it had arranged, 
through a wholly-owned Canadian sub- 
sidiary, to purchase the whole of Mr. J. H. 
Hirshhorn’s shareholding in the Rio Tinto 
Min1NG Co. oF CANADA. Treasury and Bank 
of England consent had been obtained for the 
transaction, which would be financed entirely 
in Canada by cash and short-term bank 
borrowings. As a result of this share pur- 


chase the parent company has increased its 
equity interest in Rio Tinto of Canada to 
more than 80°%%, it is stated. 


+Pahang Consolidated Co.—15°%,, payable Dec. 17. 

*Pengkalen.—3d., payable Nov. 18. 

Premier (Transvaal) Diamond Mining Co.—Pref. 
12s. 6d., payable Nov. 28. 

+Renong Tin Dredging.—9d., free of tax, payable 
Dec. 15. 

tSouthern Malayan Tin Dredging.—7}.1., payable 
Dec. 30. 

*Sungei Besi Mines.—6d., payable Nov. 18. 

*Tanjong Tin Dredging.—1s., payable Nov. 26. 

*Tehidy Minerals.—5°,, payable Oct. 31. 

*Tronoh Mines.—|s. 6d., payable Nov. 16. 

*Union Corporation.—|s. 

+ Waihi Investments and Exploration.—5°,,, pay- 
able Dec. 1. 

t Wankie Colliery.—9d., payable Dec. 5. 


METAL PRICES 
Nov. 8. 


Aluminium, Antimony, and Nickel per long ton; 
Chromium per lb.; Platinum per standard oz.; 
Gold and Silver per fine oz. ; Wolfram per unit. 

Ss. 
Aluminium (Home) 0 
Antimony (Eng. 99%) 2 0 
Chromium (98%-99%) 7 
Nickel (Home) 0 
Platinum (Refined) < 5 

6 

16 

Wolfram (U.K.) : 
(World) 10 6 

Tin 

ps a See Table, p. 304. 
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Modern 
Computing Methods 


T. L. Thomas, MB.E., Php.! 


Introduction 

Just before the beginning of the present 
century it became possible to manufacture 
machines which would carry out routine 
accounting and numerical operations. The 
introduction of such machines into industry 
has increased steadily during the whole of the 
intervening period and in the past ten years 
the flow has become a flood, so that what 
amounts to a minor revolution has taken 
place. As the office equipment industry puts 
it “ the machine population of the country is 
growing rapidly.” The general public has 
become well aware of this trend in recent 
years although words like ‘‘ automation ”’ and 
“electronic brain’’ have perhaps confused 
the man in the street. 

The impact of calculating machines has 
been felt as much in mining as in any other 
profession. Punched card equipment, 
accounting machines, and desk calculators 
are to be found throughout the industry and 
it is probably true to say that modern mining 
could not be carried out without them. 
Costing, mine valuation, ore-reserve calcula- 
tions, office accounting, etc., all require the 
use of machines and in many cases they 
represent a considerable capital investment. 
Thus the mining engineer is compelled to add 
yet another item to the already large list of 
subjects with which he is expected to be 
familiar. For some years, for example, 
students at the Royal School of Mines have 
been taught how to use desk calculating 
machines and a general survey of machine 
computing methods is included in the post- 
graduate mining courses. 

The present article describes briefly the 
basic principles governing the operation of 
almost all modern machines: the machines 
themselves are then classified and described, 
not in detail, but in general terms, since the 
aim is to give a broad picture of the types of 
machine at present available. If a mining 
engineer has occasion to use a machine it will 


? Mining Department, Royal School of Mines. 
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be, almost invariably, a standard desk 
calculator and for this reason the illustrations 
are mainly of this type, although they have 
been chosen to illustrate many of the features 
common to other types. 

Electronic digital computors (the so-called 
‘electronic brains’’) are now available, 
either for direct purchase or for hire. Data 
processing centres have been set up in London 
and in other cities, where large-scale calcula- 
tions can be programmed for the computer, 
and then worked out very rapidly. The 
writer was recently concerned with the use of 
such a machine, which carried out in five 
hours work which would have occupied 
ten human computers with desk calculators 
for a year. The cost of hire is, at present, in 
the region of £40 per hour, so that even small 
firms need not discount the possibility of 
using electronic machines when the problem 
is suitable. A brief description of modern 
digital computers is given later. 


History 
The idea of using nine digits and a cypher— 
0123456789 

to represent any number came from the 
east and there also the earliest calculating 
machine, the abacus, was invented. It is still 
in general use, particularly in Japan and also 
in Russia. In Europe and America such 
machines are only found in infants’ schools 
in the form of counting frames ; nevertheless 
they are true calculating machines which can 
produce remarkable results in the hands of an 
expert. } 

Logarithms were invented in 1614 by 
Baron Napier of Merchiston and methods of 
calculation underwent a major change whose 
influence extends into the present era. In the 
same century (1671) the famous mathe- 
matician Leibnitz described the “ Leibnitz ” 
or “ stepped”’ wheel, a device to be used 
for the purpose of multiplying numbers 

1 See ‘‘ The Abacus ”’ by C. G. Knott in ‘‘ Modern 


Instruments of Calculation.’’ London: G. Bell and 
Sons, Ltd., 135. 
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mechanically, so that the method which was 
to supersede logarithms was first proposed 
only a short time after their invention. The 
stepped wheel is still found in some of the 
most modern calculators. 

Failure of a component can cause a 
calculating machine to give a wrong answer, 
so that complete reliability is a necessity. 
For this reason their general manufacture 
only became possible towards the end of the 
last century, due to the invention of the 
“pin ”’ or “‘ Ohdner ”’ wheel, named after its 
inventor W. T. Ohdner. During the same 
period reliable typewriters and adding 
machines were also being developed as 
suitable manufacturing techniques became 
available. 

At the Royal School of Mines an early 1903 
Brunsviga and a 1923 Monroe are still being 
used for demonstration purposes. Parts of 
these machines have been exposed in order 
to show their method of operation, otherwise 
they are still working normally. 

Over a hundred years ago, Charles 
Babbage, Lucasian Professor of Mathematics 
at Cambridge, described his “ Analytical 
Engine.” This remarkable machine was, 
without doubt, the original general purpose 
digital computer and although Babbage did 
not succeed in building a complete machine, 
certain parts were finished, and are preserved 
in the Science Museum at South Kensington. 
Modern digital computers are all based upon 
Babbage’s original conception, although elec- 
trical rather than mechanical means were 
found to be more suitable for achieving the 
desired results. The first successful digital 
computer, the Harvard Mark I, was con- 
structed in America during the Second 
World War, but this machine was very slow 
compared with its successors. The first 
electronic digital computer—the ENIAC— 
first came into operation only a few years 
after the Harvard Mark I. 


Analogue Machines 
If two numbers are multiplied, using pencil 
and paper, the result appears as follows :— 
32 
27 
64 


224 


864 


A digital machine follows through the same 
processes as above, presenting the final 
answer in a series of windows, or printing 
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the result on a sheet of paper. Each window 
shows one of the digits ‘“‘ 0” to “ 9,” and the 
exact result of the multiplication is displayed. 

A slide rule, which is the simplest example 
of an analogue multiplying machine, repre- 
sents numbers as distances: measured from a 
fixed point. They can only be set as 
accurately as these distances can be read off. 
Similarly the result of the calculation is read 
from the scale, and if the previous example 
(32 x 27) had been worked out using a 
standard 10-in. slide rule, the last figure would 
have to be estimated, with a_ possible 
inaccuracy of a unit. 

The example given illustrates the basic 
difference between digital and analogue 
calculating machines, although analogue 
machines (including slide rules) are available 
which are far more accuraie than this. 
Analogue computers have been built which 
are correct to 1 part in 100,000, but most of 
them are only designed to achieve 1 part in 
100—which is sufficient for many problems. 
Analogues, therefore, are far less accurate 
than digital machines, but from the scientific 
point of view and, as the name implies, almost 
all aspects of the problem being studied are 
presented to the experimenter in a manner 
analagous to their mode of occurrence. 

Any quantity capable of being measured 
could be used to represent numerical data in 
an analogue computer, yet most modern 
instruments employ electrical quantities as 
analogues because electric circuits are cheap, 
flexible, compact, and easy to construct. 
Thus a small box containing resistances, 
ammeters, and voltmeters can represent and 
work out the stresses in a complicated 
building structure,! a problem which would 
tax the capacity of the largest and fastest 
digital machine at present available. In this 
case the accuracy of the analogue method is 
quite adequate. 

Only digital computers will be described 
here but it should be remembered that many 
complex general purpose analogue machines 
are available which are very suitable for 
certain types of problem. Apart from the 
slide rule and the planimeter, analogue 
machines are not found commonly in 
industry. In mining, for example, the 
“Ventilation Analyser’? developed at 
Nottingham University can be used to work 
out a complicated ventilation problem, but 
the average mining engineer is unlikely to see 

1See the Structural Engineer,’ Aug., 1957. “ An 
Electrical Analyser for Rigid Frameworks,” by 
J. W. Bray. 
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or operate the machine; one of these 
analysers located centrally can solve the 
ventilation problems of a large number of 
mines and the machine would be operated by 
experts. 


Seales of Notation 

The decimal system is now in general use 
all over the world for expressing numerical 
results. It is, however, only one of a number 
of scales of notation, each of which could be 
used equally well: in fact the decimal scale 
is by no means the best system for every- 
day use. The simplest scale of notation is the 
“Binary” and, although it is unsuitable for 
normal written or printed results, its 
simplicity has led to its extensive use in 
electronic equipment. An understanding of 
systems of numeration is essential if the 
operation of digital computers is to be 
understood and for this reason the elements 
of the decimal, binary, and duo-decimal 
scales of notation are given in what follows : 

(a) The Decimal Scale-——Ten symbols are 
chosen to represent zero and the first nine 
numbers or digits— 

0123456789 

The choice of t2n symbols is quite arbitrary 
and arose in the first place from the method 
of counting on the hands. 

he next step is all important, since it is 


I 


the basic operation performed by all digital 
calculators working in the decimal scale and 
it commits the human operator irrevocably 
to the decimal system. Children at school are 
taught to commit to memory the sum of every 
pair of the first nine digits—e.g., 8 + 9 = 17. 
In a calculating machine the number “ 8 ”’ is 
set by applying to a register in the machine, 
which is initially at zero, eight consecutive 
impulses and as the impulses are applied the 
register turns consecutively through the 
digits— 
e-1~8.5-4-8-6-+3-6 

In Figure 1(a), for example, if the impulses 
are applied at position A, then the corre- 
sponding window will finally show the number 
which has been entered; these windows 
contain only the digits 0-9. If the second 
digit is now entered, an impulse at a time, 
at position A, the register will indicate as 
follows :— 

8-9-0-1-2-3-4-5-6-7 

so that since nine impulses are transmitted 
its final indication will be “‘ 7.’’ In addition, 
since the decimal scale is being used, as a 
window turns from “9” to “O” a device 
comes into operation which causes the next 
window on the left to change by one digit ; 
this important feature is called “tens 
transmission.”’ 

As a result the register will now indicate 
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the required sum (Fig. 1(b)). Notice that 
whereas a human being would memorize 
the sum of any two digits, a calculating 
machine must form these sums a pulse at a 
time on each occasion. If the impulses 
corresponding to the two digits are entered 
at position B (Fig. 1(c)), instead of at 
position A, the register will still operate in a 
similar manner to obtain the correct sum, 
but the result is shifted to position B. 

The operations described are given in 
detail because they represent the basic 
requirements of a machine which will carry 
out mechanically the standard rules of 
arithmetic. For example, if we wish to 
multiply 8 x 9 then “9” is entered “8” 
times at position A (Fig. 1(d)) giving the 
required result ‘‘ 72’ in the register. 

It should be noted that the machine 
multiplies two digits by repeated addition, 
a process which could be followed by human 
beings, but, in fact, all children at school 
must also “‘ learn their tables,’’ which means 
that products of every pair of digits are 
committed to memory. 

In general, then, the basis of all arithmetic 
is the ability to commit to memory the sums 
and products of every pair of digits and, in 
order to carry out these operations mechani- 
cally, a register is required which “ counts ”’ 
in “ tens.” 

(b) The Binary Scale-——Once the decimal 
tables have been committed to memory it is 
difficult for most people to visualize any 
alternative method of counting. The number 
“10,” for example, calls to mind ten 
quantities which can be split into two groups 
of five and habit causes the brain to associate 
the symbol “10” with the basic number 
ten (= two groups of five). If, however, 
instead of using nine digits and zero to 
represent a number only the symbols 0 and 1 
were used the first 64 numbers in this 
“binary ’’ system would be written as shown 
in Fig. 2. Notice that in this scale powers 
of two assume the familiar form usually 
associated with powers of ten (these are 
in italics in Fig. 2)—eg., 24=2 x 2 
x 2 xX 2 = 16 (scale of ten) = 10,000 (scale 
of two). 

In order to convert a number from the 
scale of two to the scale of ten, proceed as in 
the following example :— 


101101 1——binary number 
Starting with the right hand (or unit) digit 


multiply each digit by the following numbers, 
used in succession, and add the results :— 


Multipliers—1, 2, 4, 8, 16, 32, 64, 128, ete. 
(Notice that the multipliers are powers of 
ae 2 ”) 

Thus in the above example :— 
= 1 
=2 
x4 =0 
x2. 2B 
x 16 = 16 
x 32 =0 
x 64 = 64 
* sai 
| 91 Sum 


1 
‘2 
4 


| 
Digits of Multipliers 
Binary | 
Number | 


and 


101101 1 (Binary) = 91 (Decimal) 


In order to convert from Decimal to 
Binary, the method is as follows :— 

Divide the number successively by “2” 
and note the remainders 
2) 91 — (Decimal No.) 
2) 45 r1 
2) 22r1 
2) 11r0 
2) 5r1 
2) 2r1 

1 r0 


~ 


Starting with the 1 at the 
bottom of the left hand 
column and continuing up 
the column of remainders, 
the required result is 


10611011 


In a similar manner :— 
184 (Decimal) = 10111000 (Binary). 


The importance of the Binary system lies 
in the fact that any number can be 
represented by using two symbols only, 


> 1B | B 


—_ 
Y 


10001 3 100001 | : | 110001 

| 10010 34 | 100010 5 110010 

10011 || 3: 100011 : 110011 

| 10100 || 36 | 100100 |; 52 | 110100 

| 10101 § | 100101 58 110101 

10110 P 100110 54 | 110110 

| 10111 3s 100111 Hf 110111 

| 11000 | 101000 56 111000 
101001 I 11100! 

| 101010 58 111010 

| 101011 Ag 111011 

| 101100 | i 111100 

101101 ; 111101 

101110 i: 111110 

| i | 101111 3 111111 
10000 32 § =| 110000 ; 1000000 


rsa 
Olde OI SS SIS Sle te 


~ 


D = Decimal Number 
B = Binary Equivalent 


Fig. 2a. 
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which simplifies the coding of numbers in 
modern electronic computers. A magnetic 
ol 2 ian y tape or drum, for example, when it is magne- 
| 14 | 12 || 20 | 8 100 | sa tized indicates “ 1 ’’ and when not magnetized 
144| 100 indicates ‘0.’ This does not mean that a 
23736 | 00» Knowledge of the binary scale is necessary 
_ for the operation of a large computer, since 
a ae the operator invariably supplies information 
DD = Duodecimal Equivalent in the decimal system and the conversion to 
Fig. 2b. binary is carried out by the computer itself. 


: : - 
D DD | D | DD | D| DD | D | DD | D DD 


re lol otal u tol 
1 7 7 18 11 f 

i) >| 13 |} 21 | 
a 16 | 14 22 | 
B 17 | 15 
10 Is | 16 Y 
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(9) KEY NOT DEPRESSED 


7 ODO@aOE @ ‘EY DEPRESSED 


110001 
| 10010 
{10011 
110100 
10101 
110110 
10111 
111000 
11001 
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As is evident from Fig. 2a, Binary numbers 
require many more digits than corresponding 
Decimal numbers—e.g., 


A 3 figure Decimal Number requires as many as 10 Binary Figures 
—s ” ’ 


» ” ” ” ”» » » 30 
» 12 » ” ” ” ” oo” » 40 


” ” ” ” ”» oo» » 20 


Thus the Binary system would be incon- 
venient for everyday use in spite of its basic 
simplicity. Some digital computers have been 
constructed which use the decimal system 
throughout, but most modern machines 
employ the binary scale or a modification of 
it, although input and output are generally 
expressed decimally. 

(c) The Duodecimal Scale.—If two addi- 
tional symbols or digits are introduced :— 


a to represent the decimal number 10 

B a ee 11 
then we have the duodecimal scale of 
notation, in which twelve symbols—0, 1, 
2... 8, 9, a, B are employed as digits instead 
of ten. It has already been remarked that 
the decimal system is not the best system 
for everyday use. The duodecimal scale is 
undoubtedly better, since 12 quantities can 
be subdivided into more groups than can 
ren <— 


Ten Twelve 
Two groups of Five Two groups of Six 
Five ee »» Lwo Three ,, , Four 
Four ,, ,, Lhree 
SE. as » LWwo 


This property is of considerable importance 
and is the main reason why it would have 
been preferable if the scale of 12 had been 
selected originally instead of the scale of 10. 
Some decimal numbers in duodecimal form 
are given in Fig. 2b where the additional 
symbols a and 6 are used for ten and eleven 
respectively. Notice that powers of 12 
(i= 144; 138° = 1728; 12° = 23,136) 
assume the form commonly associated with 
powers of ten. In order to use the scale of 
12, duodecimal tables would have to be 
cominitted to memory and, in view of the 
universal acceptance of decimal tables, such 
a course would now be out of the question. 
In the duodecimal system the “ seven 
times’ table, for example, would assume 
the following form 


1x7=7 5 7 = 28 9x7 53 
2x7F=F2 6x7 = 36 a 2 = oe 
3x7=19 7X7 =) p ri 65 
4x7 =24 8 x 7 = 48 


It will be realized that only two scales of 
notation are of 
decimal 


importance to-day—the 


scale, because of its universal 
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acceptance, and the binary scale, because o{ 
its extreme simplicity. 


Basic Components of a Calculating Machine 


Certain features which are common to 
many digital computers are described 
below :— 

(a) Setting Register —Numbers (or in some 
cases instructions in the form of numbers) 
from the outside world must be presented to 
the machine and this is done by setting these 
numbers manually into some sort of setting 
register. Practically all machines use one of 
the three types illustrated in Fig. 3, but a 
fourth type has become very well known to 
the public in the form of the telephone 
dialling ring. 

(i) Lever Setting Register.—A lever moving 
along a slot can occupy any one of “10” 
positions representing the digits 0 to 9. Eight 
such levers are shown in Fig. 3 and any eight- 
figure number can be set in this register. 
At the bottom of the setting register is shown 
a check register, where the number set 
(4562) can be seen at a glance ; this feature 
is not found on all setting registers, but it is 
extremely useful. 

The lever register was used in all early 
desk calculators and although it is now being 
superseded by the other types it is flexible, 
compact, and reliable. It is still found on 
certain machines where its compact design is 
the overriding feature—e.g., the Curta Pocket 
Calculating Machine and the Brunsviga 
Twin and Triplet Calculators. 

An example of this type of register can be 
seen in Fig. 11 and also in Fig. 16. 

(ii) Keyboard Setting Register.—Each posi- 
tion in the register is provided with a set of 
ten keys representing the digits 0-9. If any 
key in a given column is pressed, it remains 
down and sets the digit engraved upon it into 
the register. If another key in the same 
column is pressed, the first key is released, 
and the new digit is set into the register; 
in this manner a mistake, for example, can 
be corrected. A check register, to indicate 
what has been set, can also be incorporated ; 
regretably this feature is often missing. The 
line of zeros is also frequently omitted in this 
type of register. 

On some adding machines a key, when 
depressed, enters the digit concerned directly 
into a totals register and, when the pressure 
is removed, the key immediately returns to 
zero. The digits 0, 6, 7, 8, 9, are, in this case, 
sometimes omitted since “ 8,’”’ for example, 
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(B) 


can be entered by depressing “5 ”’ and “3” 
successively in the same column. 

Keyboard setting registers are flexible and 
reliable. Numbers are set very easily, but 
the register is not as compact as the lever 
type. They are very popular in the United 
States and the main manufacturers all 
produce machines with a keyboard setting 
register (see Figs. 12, 13, 14.) 

(iii) Ten-Key Setting Register.—Nine keys 
are usually arranged in three rows of three 
to represent the digits 1-9 and a zero bar 
occupies a fourth row. The key marked “ 5” 
can be provided with a raised pimple at its 
centre in order to assist the operator to enter 
numbers by touch—and this is the out- 
standing feature of this type of keyboard, 


which is becoming very popular. Numbers 
are entered by pressing the keys in succession, 
reading the digits of the number from left to 
right ; a check register is sometimes in- 
corporated so that the number set can be 
checked. 

This type of register is reliable and com- 
pact but is not particularly flexible since a 
digit, once entered, cannot be altered without 
removing the whole number. Its main 
feature—entry by touch—has already been 
mentioned. 

Ten-key registers are used to enter data on 
punched cards and on paper tape. In this 
case additional keys may be provided for 
entering the letters of the alphabet and the 
keyboard for numerical data would be only a 
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small section of a larger keyboard of the same 
type and rather similar to a typewriter 
keyboard whose action it resembles in many 
respects. 

(b) Product and Totals Register.—This is 
the type of register basic to calculating 
machines which has already been discussed 
under “ Scales of Notation.”’ It is frequently 
linked directly to a setting register, so that 
when a number has been entered and the 
machine is operated the number entered is 
transferred from setting register to product 
register. If the machine is operated for the 
second time the second number (which may 
be the same number if the setting register 
has not been altered) is added to the first 
number, which has been held in the product 
register. For this to be possible the feature 
of ‘‘ tens transmission ”’ is essential. 

(c) Storage Register—This is simply a 
register where numbers can be stored at any 
stage of the problem and used later as and 
when required. Most of the desk calculators 
illustrated possess storage space and it is 
surprising how a single storage register, all 
that is normally available on a desk machine, 
increases its computing potential. 

Storage space is one of the major provisions 
to be found in large automatic computers, 
whether they are accounting machines or 
electronic digital computers. A _ digital 
computer of medium size can _ provide 
2,000 to 4,000 storage spaces for 8 to 12- 
figure decimal numbers. Totals registers can 
be used for storage purposes, but tens 
transmission is not an essential feature of a 
storage register. 

(d) Transfer.—This feature is the auto- 
matic transfer of numbers from one register 
to another. It is found on most of the desk 
calculators illustrated, but only between one 
or two registers on each machine. The 
important transfer is from product register or 
storage to setting register and this single 
feature enables a variety of extra operations 
to be carried out automatically. 

The automatic transfer of numbers to and 
from storage, from and to various sections of 
the machine, is an essential feature of elec- 
tronic computers. 

(e) Shift—In Fig. 4(a) a number is 
entered from a setting register (SR) into a 
product register (PR) by operating the 
machine. The feature of “ shift ’’ implies 
that the whole setting register can be moved 
bodily to the left or to the right with respect 
to the product register for a number of 
spaces, so that the given number can be 
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transferred to PR at several selected points 
(Fig. 4(b))—see also ‘‘ Scales of Notation” 
(Fig. 1(c)). This feature represents the basic 
difference between a desk calculator and an 
adding machine. Adding machines do not, as 
a rule, possess this feature and, although 
multiplication and division can be carried out, 
skilled and trained operators are required. 

(f) Multiplier or Counting Registers — 
These are connected with the “ shift” 
operation. In Fig. 4(a) the multiplier 
register (MR) counts the number of opera- 
tions of the machine at position A. The 
count is made in windows similar to those 
found in other registers and each window 
counts from 0 to9. If the SR is now shifted 
three places to the left the position of 
counting is shifted by a similar amount to 
B. On all desk calculators the counting 
positions are numbered from right to left and 
the position in use is indicated by a marker. 

Multiplier registers need not be fitted with 
tens transmission since no more than nine 
operations of the machine are required in 
any one position. Nevertheless tens transmis- 
sion is most desirable and it is _ usually 
provided. 

Multiplier registers must count both 
positively and negatively and provision for 
this is always made. 

(g) Zero Indication—When a totals 
register with tens transmission passes through 
zero—t.e., changes from positive to negative, 
or conversely—tens transmission takes place 
right across the register (as is shown later) 
and this can be indicated automatically by a 
signal, such as a bell, or an electrical impulse. 
This simple device is employed extensively in 
modern digital computers since it can be 
used to make a machine select one of two 
alternative programmes and by this means 
the computer follows through a sequence of 
operations selecting the correct route at any 
point where selection is necessary. Auto- 
matic division and the extracting of square 
roots provide examples of its use in desk 
calculators and it is the feature in large 
digital computers which enables them to 
follow processes which make it appear that 
the machine has intelligence and which has 
led to the term “ electronic brain.” 

(h) Control—The simplest example of 
control is found in any electric desk calcu- 
lator. Depression of a key marked “ Divide” 
causes the machine to divide automatically 
two numbers which have been entered into 
appropriate registers. Operation of the key 
causes the machine to follow a predetermined 
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Fig. 5. 


eo) 


Fig. 6. 


cycle of operations leading to the required 
result. 

This feature is found in its most advanced 
form in a digital computer. The control unit, 
starting from data supplied to the input of 
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the computer and/or set into storage posi- 
tions, will follow through any sequence of 
arithmetical operations leading to a result 
which can, if required, be sent to the output 
of the machine and printed ; the machine then 
proceeds automatically to the next calcula- 
tion where the same sequence of operations is 
performed upon another set of data. 


Classification of Calculating Machines 

Various types of calculating machine will 
now be described in greater detail. They will 
be classified into the following groups :— 
(i) Adding machines ; (ii) desk calculators ; 
(iii) punched card equipment and (iv) elec- 
tronic digital computers. 

As with all classifications there is a good 
deal of overlapping. Punched-card equip- 
ment, for example, is frequently incorporated 
into a digital computor as an input device 
and calculating punches are small digital 
computers having limited storage and control 
facilities. An attempt will be made to 
describe in each case the important features 
common to a group of machines. 

A more detailed classification has been 
given by Montgomerie in “ Digital Calculating 
Machines’! but the classification already 
given will suffice here. 


1 London: Blackie and Son, Ltd. 
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Adding Machines 


When a setting register A (Fig. 5) is 
combined with a totals register B the resulting 
machine can be made to perform the opera- 


tions of addition and subtraction. This is 
the basis of all adding and accounting 
machines. A number is entered into the 
setting register and when the machine is 
operated this number is transferred to the 
totals register; when a second number is 
entered and transferred the totals register 
indicates their sum and. so on. Adding 
machines may be classified very broadly into 
two types. 

Type 1.—The setting register is invariably 
of the keyboard type (Fig. 3) and a window 
in the totals register corresponds to each 
column of keys. When a key is depressed 
the number in the corresponding window 
of the totals register is increased by the 
amount marked on the key, so that if, 
for example, the number 123 is entered into 
the keyboard it is immediately transferred 
to the totals register and added to the sum 
already there. In this manner numbers can 
be totalled very rapidly indeed and trained 
operators use only the lower half of the 
keyboard, “6,” for example, being entered 
by depressing key No. 3 twice in succession. 
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For this reason some machines dispense with 
all keys above five. 
Subtraction can be carried out by adding 
‘““ complements ”’ the complement of a number 
being obtained by subtracting the number 
from a power of ten, thus :— 
1,000,000,000 
000,012,345 


Subtract <— Number 


999,987,655 <— |'Complement 
Notice that the sum of corresponding digits 
of number and complement is nine, except 
for the last two non-zero digits when the sum 
is ten. If the above complement is now 
added to another number :— 


000,056,481 Note : 


The digit on the left 
Add 999,987,655 


does not appear in practice 
Lat, Tj saes. 46 de beyond aa 
1,000,044, 136 <— capacity of the machine 

It can be seen that subtraction has been 
carried out since 56,481 — 12,345 — 44,136. 

In order to facilitate the entering of 
complements each key is numbered in the 
following manner, Fig. 6, where the smaller 
numbers (usually in another colour) are used 
when the operator wishes to enter a comple- 
ment. Thus, in order to enter the comple- 
ment of 42,368, the operator reads the small 
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numbers and enters 42,367, the last non-zero 
digit being reduced by one. 

Multiplication, division, and all the 
processes of arithmetic can be carried out on 
these machines with surprising speed but only 
by trained operators. 

‘Type 2.—Setting registers are either ten 
key (Fig. 7) or full keyboard (Fig. 8) and 
when a number is entered it remains on the 
keyboard. In order to transfer this number 
to the totals register the “‘ plus ’’ bar must be 
depressed and the machine is operated by 
pulling a lever ; if the machine is electrically 
driven, depression of the plus bar also 
operates the machine. 

In addition to transferring the number on 
the setting register to the totals register it is 
also printed on a roll of paper (clearly visible 
in Fig. 7) so that as items are entered and 
totalled they are also listed in one long 
column. By depressing the “ Totals’ bar 
and operating the machine any total 
appearing in the totals register can be 
printed under the list of items contributing to 
that total; at the same time the machine 
is cleared ready for the next problem. The 
following operating bars are to be found on all 
standard adding listing machines :— 

Bar 
Plus 


Function 
Transfers a number positively from 
setting register to totals register. 
Number is also listed. Setting register is 
cleared ready for next entry. 
Number is transferred negatively and 
listed. Setting register is cleared. 
Number in totals register is listed and 
machine is cleared. 
Number in totals register is listed, but it 
remains in the register so that further 
items can be added to it or subtracted 
from it. 
Number entered into setting register is 
listed, but not transferred to the totals 
register. In this manner invoice numbers 
or other numerical data can be printed 
in the correct position without interfering 
with the calculation. 
Setting register is cleared so that a 
number entered wrongly can_ be 
corrected. All other operating keys are 
also released. 
When this bar is depressed, a number 
entered into the keyboard is retained 
when the PLUS or MINUS bars are 
used, and a given number can _ be 
transferred repeatedly to the totals 
register. 


Minus 
Total 


Sub-Total 


Non-Add 


Error 


Repeat 


Although the addition of a set of numbers 
can be carried out faster on the first type of 
adding machine the listing feature described 
above is extremely useful and adding listing 
machines are to be found in offices and shops 
almost everywhere. 
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The machine illustrated in Fig. 8 possesses 
an additional feature in the form of a hidden 
totals register. When the normal totals 
register is cleared the sum it contains is 
transferred to the hidden totals register 
which thus records a grant total. The 
machine will also print in rows as well as in 
columns so that a vow of items can be listed 
and totalled: The next row would list and 
total the next set of items and so on. The 
total of each row is automatically trans- 
ferred to the hidden register and the grand 
total of all items can be printed at the bottom 
of the column of subsidiary totals. 

More complex machines contain more 
totals registers which can be interconnected 
in almost any combination; a number of 
abbreviations for commonly occuring ex- 
planatory words can be printed by depressing 
keys and an electric typewriter is sometimes 
included for typing information. The object 
is for the operator to enter each item with its 
reference number and description and the 
subsequent tedious operations of subtotalling, 
cross totalling, totalling, and recording, are 
carried out automatically by the machine. 
Bank statements are prepared in this way 
and payroll calculations are often carried out 
on the larger machines. 

Adding machines are readily adapted to 
deal with non-decimal systems (f s. d.; 
degrees, minutes, and seconds, etc.). In the 
British Isles, for example, adding machines 
are used far more than desk calculators. 
In America and continental Europe, where 
the currency is decimal, desk calculators are 
employed more trequently for accounting 
purposes. The adding listing machine how- 
ever possesses many advantages in this field. 

Some ten-key adding listing machines have 
had the feature of “‘ shift ’’ incorporated into 
the setting mechanism. In this way they 
have been transformed into printing cal- 
culators which can be used for multiplication 
and _ division. Strictly speaking these 
machines should be classed as desk calculators. 

(To be concluded.) 


Oxygen in Steelmaking 


The author of the article on “‘ Oxygen in 
Steelmaking,’ which appeared in the October 
issue, has pointed out an error in the text as 
it appeared in the MAGAZINE. On p. 201 the 
present price of oxygen is quoted as “ 2s. or 
less per cu. ft.’’ This should read, of course, 
“2s. or less per 1,000 cu. ft.” 





Differential Braking 


for Mine Winders 


G. W. Bartley, B.sc.! 


Differential braking applied to mine 
winders must not be confused with fast and 
slow braking devices to be found on some 
installations. The former will give different 
values of retardation where called for, 
whereas the latter is concerned with the time 
of application of the winder brake shoes to 
the brake path and will not alter the actual 
retardation once the brake is in contact with 
the brake path. 

For all position control brake engines, 
whether the brakes are applied by springs or 
deadweights, the control of braking relies to a 
greater extent upon the deformation of the 
brake engine linkages and brake shoes. 
However, the important point is that there 
is no accurate form of control on existing 
position control brake engines and the driver 
controlling the winder can only by years of 
experience apply the correct amount of 
braking torque to a winder to give the 
system the required retardation at any point 
of travel in the mine shaft. During emergency 
trip conditions braking is completely out of 
the driver’s control and the maximum braking 
torque available to the system is applied. 

If during the winding cycle, however, it 
were possible to select a maximum amount of 
braking torque necessary to retard the system 
at a safe, reasonable rate corresponding to 
the conveyance’s position in the shaft, then 
the amount of brake wear, shock loading, and 
discomfort to the conveyance’s occupants, if 
any, could be kept to a minimum. 

A means of selecting the necessary amount 
of braking at any position in a shaft for 
balanced and unbalanced systems has been 
developed by the English Electric Co., of 
Stafford. The system can be sub-divided into 
two main forms of installation: (a) Fully 
compensated systems, and (b) partially com- 
pensated systems. Both (a) and (b) employ 
the same fundamental means—.e., to retain 
a pre-selected back pressure in the brake 
cylinder in order to reduce the amount of 


1 Mining Division, English Electric Co., Ltd. 





A system of giving 


different values of 


retardation is described. 











braking normally applied by the springs or 
deadweight. In simple algebraic terms, if 
T = maximum torque applied by the dead- 
weights or springs when the brake cylinder is 
exhausted and 
P = minimum pressure in the brake cylinder 
required to relieve this maximum torque, 


then by applying a fraction of this pressure 


P, say =, to the brake cylinder, the net 
. A a 


torque applied to the winder system is 


¥=2 i 28 
0 ov 

Thus a known reduced braking torque can 
be applied to the winder. This back pressure 
can be controlled by installing a pressure 
relief valve in the exhaust line from the brake 
cylinder. Further, by using an adjustable 
relief valve, it follows that the back pressure 
can be adjusted continually by some 
mechanical means. The most convenient 
means of obtaining this adjustment during 
a winding cycle is through a cam and follower 
mechanism driven by the winder drum shaft 
through gearing. Thus it is possible to vary 
the amount of braking torque applied to a 
system from point to point in the shaft. If 
it is essential to distinguish between raising 
and lowering, as in unbalanced systems, then 
two adjustable relief valves with corre- 
sponding cams and followers can be employed 
with a three-way valve to select either one of 
the restrictions depending on the direction of 
wind. 

When a system is at standstill, or travelling 
at relatively low speed, it is desirable that full 
braking torque be applied to the drum and, in 
order to obtain this condition, a master valve 
must be introduced to select between 
maximum available braking and _ reduced 
braking. This valve would obtain a signal from 
a speed switch and the maximum braking 
would be obtained by by-passing the adjust- 
able relief valve and exhausting the brake 
cylinder to atmosphere. 

Therefore it is possible to select the 
maximum necessary braking torque to be 


276 


appli 
balar 
syste 
contr 
slow 


(a) I 

Fo 
assul 
(max 
wind 
direc 

(i) 
direc 
F wi 
valv 
prov 
sphe 
cont 

(ii 
full ; 
the ; 
port 
valvy 
swit 
of v: 
relie 
exh; 
valy 








NOVEMBER, 


BRAKE 


1960 


CONTROL BRAKE 


VALVE 
SUPPLY 








SPEED 
SWITCH F 


Tae © 


] EXHAUST 








= 


DIRECTION E . 


SWITCH 





_EXHAUST 


en 








applied at any point in a winding cycle to 
balanced and unbalanced systems and this 
system will give a more desirable retardation 
control than the commonly employed fast and 
slow braking units. 


(a) Fully-Compensated System. (Fig. 1.) 

For the purposes of description it has been 
assumed that full, unrestricted exhaust 
(maximum braking torque) is available to the 
winder at standstill and speeds in either 
direction up to 10% full speed. 

(i) At standstill, and speeds in either 
direction up to 10° full speed, speed switch 
F will remain open and the solenoid of master 
valve A will be de-energized; thus valve A 
provides an unrestricted exhaust to atmo- 
sphere for the brake cylinder (via the brake 
control valve). 

(ii) Raising the conveyance above 10% 
full speed will close speed switch F, energizing 
the solenoid of master valve A and the latter 
porting the exhaust line to the three-way 
valve B. In the meantime the direction 
switch E will close and energize the solenoid 
of valve B, giving a “ ported ”’ opening to the 
relief valve C, the latter being the raising 
exhaust line. The cam controlling this relief 
valve will continue to adjust the pressure 


- C EXHAUST 
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relief setting throughout the wind. Should 
the driver have occasion to apply maximum 
braking to the system, or should an emergency 
trip occur, then the brake control valve 
would exhaust the brake cylinder and the 
maximum desirable braking torque would be 
applied to the system. As the speed of the 
system falls below 10% full speed the speed 
switch de-energizes the solenoid of valve A 
and the brake cylinder is exhausted to 
atmosphere, the deadweights or spring then 
applying maximum brake torque available 
to standstill. 

(iii) Lowering the conveyance at speeds in 
excess of 10° full speed will again port the 
exhaust line from the brake cylinder to the 
three-way valve B. The direction switch 
remains open and the solenoid of valve B 
remains de-energized, thus continuing the 
exhaust line to the relief valve D. Again, 
should the neccessity arise for maximum 
desirable braking, the braking torque would 
be controlled until the speed falls below 10%, 
full speed, whence maximum available 
braking torque would be applied to the 
system. This fully-compensated system is 
designed for installations with single un- 
balanced conveyances, more generally found 
on sinking winders. 
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For twin conveyances, or conveyance and 
counter-balance weight, a simplified system is 
provided :— 


(b) Partially-Compensated System (Fig. 2). 

In this system it has been assumed that 
any out-of-balance effect is small enough to 
be neglected and therefore only one restricted 
exhaust line is used for both raising and 
lowering brake applications. 

(i) At standstill and speeds up to 10°, full 
speed in either direction the speed switch 
remains open and the master valve A gives an 
unrestricted exhaust line to atmosphere from 
the brake cylinder. 

(ii) At 10%, full speed in either direction 
the speed switch F closes and energizes the 
solenoid of master valve A, thus porting 
the exhaust line from the brake cylinder to the 
relief valve B. The cam is again continually 
adjusting the relief valve setting and, should 
the driver (or the emergency system) require 
braking, the maximum desirable braking 
torque is provided down to 10°, full speed, 
when again the maximum available system 
braking torque is provided by the deadweight 
or springs. This is retained at standstill. 

The master valves “‘ A”’ in Figs. 1 and 2 
are three-way units with spring return to the 
unrestricted exhaust line. These valves are 
pilot solenoid operated. By de-energizing to 
the unrestricted exhaust line the system has 
met the “ fail safe ’’ requirement. 

The valve B in Fig. 1 is similar in con- 
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struction and actuation to valves A. However 
the reason for selecting the energized con- 
dition for raising brake applications is purely 
for an added “ fail safe’? need. Should this 
solenoid become de-energized when raising 
then the exhaust would be ported to the 
lowering exhaust line and a greater amount 
of braking than was actually desired would 
occur if braking was applied. 

The direction switches and speed switches 
are one unit and in one application, the 
Wolstanton colliery installation, a standard 
oil/paddle-wheel signal cancellor has_ been 
employed with satisfactory results. A descrip- 
tion of the Wolstanton installation is given 
later. 

The electrical supply for all the solenoids in 
these systems is independent of external 
power supplies, being an automatic charge 
battery unit. 

The combination of units provide a wide 
variation in the manner of control of a 
winder’s braking torque, according to the 
needs of individual installations. 


Wolstanton Sinking Winder. 

A simplified form of differential braking 
system installation is to be found at this 
North Staffs Colliery, in the West Midlands 
Division of the National Coal Board. The 
Cementation Company are sinking a shaft to 
a depth of 3,600 ft. with an unbalanced, 
single conveyance sinking winder. At a depth 
of 3,200 ft. the raising and lowering emergency 
retardations at mid-wind were found to be 
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93-5 ft./sec.2 and 12 ft./sec.? respectively. 
It was necessary to provide some means of 
reducing this differential in retardation. 

The English Electric Co. provided means 
of retaining a-constant back pressure to the 
brake cylinder of the deadweight engine for 
speeds above 3-5 ft./sec. raising only. Full 
braking was applied below 3-5 ft./sec. 
raising, at standstill, and all lowering speeds. 
By this means it was possible to equalize the 
raising and _ lowering retardations at 
12 ft./sec.2 at mid-wind. As the shaft 
increases in depth screw adjustment of the 
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relief valve is provided to retain this mid- 
wind retardation. The cost of this installation 
was low, obviously lower than a continuaily 
adjustable system, and the result was 
remarkably effective. 

The installation of this system on many 
mine winders would alleviate the necessity 
for special exemptions by H. M. Inspectors 
of Mines to cover excessive retardations for 
raising single conveyance systems. 

Acknowledgement: The author acknow- 
ledges permission received from the English 
Electric Co., Ltd., to publish this article. 





Excursion in 


Finland, 1960 


A. L. Austen, A.RS.M., M1.MM. 


The members of Excursion C 31, of the 
21st International Geological Congress, 33 in 
all, plusfour wives, met at Helsinki station 
on the evening of August 26, a fine mild day. 
They represented 13 different nationalities, 
the largest contingent being from the U.S.A. 
(12) and four Britons being the next largest 
group. Two sleeping-cars attached to a 
regular train engulfed them in pairs into their 
compartments and the journey began at 
8.10p.m. Two Finnish hostesses and 
Dr. Kouvo, a geologist for the Outokumpu 
Company, accompanied the party. 

Early afoot next morning the excursionists 
were disappointed to see low clouds and 
driving rain at the start of their first day. By 
7.30 a.m. we caught our first glimpse of the 
huge Keretti headgear (330 ft. high) from the 
train and shortly after arrived between 
showers at the siding of the Outokumpu mine. 
Many of the party had changed into field 
kit and were festooned with hammers, 
haversacks, and cameras. Others had merely 
donned more practical footgear but retained 
the decorum of jackets and ties. 

We proceeded a short distance to a base- 
ment dining-room in the main mine building 
where a copious breakfast awaited, self served 
In cafeteria fashion. Here we made the 
acquaintance of Dr. Haapale, chief geologist 
of the Outokumpu organization, who, ably 
seconded by Dr. Kouvo, was to be our guide, 
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mentor, and friend in mine and field, at the 
blackboard and in the dining room from early 
morn to late night during the next five days. 
We will never forget his twinkling eyes and 
slim, active figure, for it was largely through 
his efforts that this Finnish excursion was 
such a huge and memorable success. 

After briefing and viewing maps and 
models the party, sub-divided into five 
sections each with two guides assuring at 
least two languages, changed and proceeded 
underground via the Keretti shaft without 
leaving the building. About three hours were 
spent on the 285-m. and 320-m. levels and 
a most interesting sequence of rocks and 
ore minerals was demonstrated at different 
points all well floodlit and provided with 
locality geological maps and sections on 
boards to illustrate the guide’s lectures. 

The Outokumpu sulphides lenses occur in 
or along the contracts of quartzites with 
which are associated large masses of serpenti- 
nites, a singularly interesting variety of 
skarn rocks, and a dolomite formation 
immediately adjacent to the ore. The whole 
occurs in a regional setting of mica schists and 
black schists, graphite being much in evidence. 
In spite of considerable geological work by 
the Outokumpu group, much concerning the 
origin of some of these rocks and their 
relations to each other remains obscure. 
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Ready to Go Underground. 


There was thus considerable scope for dis- 
cussion between excursionists and local geolo- 
gists. As regards mining Outokumpu is the 
first mine the writer has heard of where 50°; 
of the stopes are filled with lean concrete 
(the other 50% being filled with sand). Part 
of the ore reserves underlies a lake. 

On returning to surface a quick trip through 
the flotation mill was available for those 
interested. The necessity of compactness 
dictated by the climate was much in evidence. 
Crushing, grinding, and flotation plants are 
all immediately adjoining the shaft in one 
continuous concrete structure. 

Boxes of specimens of all the rocks seen 
underground were laid out on surface and a 
happy time was had by all members selecting 
and comparing samples, which, on being 
labelled with the excursionist’s name and 
number, were left to be subsequently for- 
warded to his home address by the organizing 
authorities. Those fanatics who insisted on 
hacking off their own samples underground 
were allowed to do so and these were also 
taken charge of for forwarding. This arrange- 
ment applied to all the mines visited subse- 
quently. Suffice it to say that some of the 
postage bills must have been very heavy, but 
the temptation, particularly to members of 
the academic fraternity, to stock up heavily 
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on some of the rarer specimens, must have 
been great. 

We lunched in the same dining-room and 
then proceeded on foot to examine surface 
exposures of the same rocks we had seen 
underground. This item gave scope to the 
camera and cinema enthusiasts, for the 
weather had cleared up by now and was 
reasonably kind. The walking was _ not 
strenuous (Finland is flat) and buses were 
waiting to return us to our starting point. 

Then followed an hour’s rest period during 
which the more strenuous bathed in the local 
lake (there is always a lake a mile or so away 
in Finland) or took their first experience of a 
Sauna bath. We were then taken to see the 
exploration department of the Outokumpu 
organization, the headquarters for work 
which extends all over the country. Lectures 
were given, films were shown, and time was 
spent in informal wandering through offices 
and laboratories, and in the main hall a 
fascinating display of maps, photographs, 
and specimens illustrated the work of the 
department and displayed the various mines 
of the group. The quality of the equipment 
installed was very high and the arrangements 
made for our benefit were superb. Only one 
point to criticize — the building was suffocat- 
ingly hot ! 


Gathering at the Mine. 
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At 7.15 p.m. we were driven a short way 
to the Outokumpu Guest House, built on 
the only available eminence not already 
occupied by headgears or mine buildings. A 
tasteful structure, its amenities catered easily 
for the 50 or more persons who sat down to a 
copious dinner. Coffee and liqueurs were 
served in the spacious lounges afterwards and 
conversation was brisk. Towards 11 0’ clock 
one or two of the older members plucked up 
their courage to inform their host that it was 
time to begin to think about retiring to the 
sleeping-coaches, but they had not reckoned 
on Finnish (or Outokumpu) hospitality and 
Dr. Haapalo warned them that he thought 
‘something was cooking.” Shortly there- 
after the dining-room doors were thrown open 
again and we were invited to sit down to a 
supper table piled high with enormous trays 
of crimson crayfish served with choice wines. 
It was well after midnight when the first of 
us were allowed to seek our couchettes and 
the party kept going for some time after that. 

We were awakened early by our sleeping 
car attendants and after breakfasting at the 
Guest House we were packed into two 
comfortable buses for a long day’s drive in a 
north-westerly direction which really gave 
us a cross-section of Finnish countryside. 
The roads were dirt but well maintained, 
traffic density being very low. Although it 
was a clear dry day there was little or no dust 
Long stretches of forest (the trees were 
small) cut by innumerable silent but attrac- 
tive lakes and here and there small isolated 
farms consisting of a few small fields with 
recently harvested crops drying on posts, a 
few tethered cows, and a square log-house, 
stretched out on all sides. There were few 
villages and nothing that could be qualified a 
town. 

About 11 a.m. we stopped for a short while 
at the Paukkajanvaara uranium mine, where 
small opencast and underground operations 
were being carried out on a deposit of 
uranophane associated with a basic dyke. 
One of the most interesting things connected 
with this operation was the mapping of a 
train of 16,000 radioactive boulders. 

After this pause we pushed on for lunch 
to Koli where a Karelian quartzite ridge 
forms a prominent feature beside a large lake 
and where a well appointed hotel has become 
a popular touring centre both in summer and 
winter. At Koli we were at the easternmost 
point of our circuitous tour, only a short 
distance from the border of the U.S.S.R. Of 
their relations with their Russian neighbours 
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Ristonaho Shaft, Outokompu. 


we heard nothing from our Finnish hosts on 
this tour. Our impression, or guess, is that 
the Finns do not let the shadow of their giant 
neighbour impress them overmuch. 

By 7 p.m. we arrived at Kajaani, a sizeable 
town, with a frontier air and an autumnal 
chill which betrayed our high latitude. A very 
civilized hotel welcomed us with a dinner 
party at which we met our Otanmaki hosts. 
The evening was very convivial, as there was 
dancing in the main dining-room and some 
of our members joined in. 

On the morning of the next day, August 29, 
our buses took us in an easy }-hour drive to 
the Otanmaki mine. This mine operates on 
a large number of vertically-placed lenses of 
titaniferous magnetite with minor pyrite. 
The magnetite concentrates contain an 
appreciable amount of vanadium which has 
been produced as a separate product since 
1956 and has now captured an important part 
of the European continental market. 

There are some hundreds of ore lenses of all 
sizes, roughly zoned in an elliptical shape in 
plan, but with no ore in the north and west 
portion of the oval. The dimensions of the 
axes of this formation are about 14 km. and 
1 km., respectively. Most of the mining has 
taken place so far on the southern portion. The 





282 THE MINING 


host rock is amphibolite, but in the vicinity 
of ore lenses anorthosites and gabbros occur 
and other rocks of intermediate composition. 
The zone is known to continue to depths of 
more than 600 metres but mining is mostly 
still at shallow depth. 

The party visited the 125-m. level only and 
were powerfully impressed by various factors. 
The first was the intense cold. Although we 
had been warned to use a sweater we were 
not really prepared for the very low temper- 
ture encountered, especially as there was 
little or no walking. The parties were trans- 
ported slowly along the workings in trains 
fitted with vertical floodlights clearly showing 
the various interesting structures and other 
features in the roof which had been meti- 
culously cleaned for this inspection. 

The magnetic nature of the ore enables 
effective use of some simple and other more 
complicated devices. Owing to the multi- 
plicity of small bodies much systematic 
drilling of the walls of drifts is done with 
extension steel and T.C. bits. A simple 
magnet on a rod picks up magnetite chippings 
and gives warning of ore being traversed. 
Also a compact permeability probe has been 
developed to survey bore-holes for an indica- 
tion, but a more reliable evaluation is made 


with a probe instrument that determines 


magnetic field in three dimensions. This 
instrument gives information on the possible 
size and position of ore not actually traversed 
by the drill-hole, which the permeability 
probe does not. 

After lunch, films, and talks on geology, 
magnetic prospecting (the deposits were 
originally discovered by this method), and ore 
treatment, were given and the fullest possible 
use of the time was made until 4.30 p.m. when 
the buses were again filled for the 24-hour 
journey to the Vihanti mine. Here we re- 
established quarters in sleeping-cars drawn 
up on the mine siding and, after a wash and 
brush up, were entertained to dinner at the 
Vihanti Guest House. This was smaller and 
less impressive than the Outokumpu Mine 
Guest House and the excursionists, between 
whom the ice had now started to break up, 
were here persuaded completely “ to let their 
hair down ”’ by the dynamic manager of the 
mine Mr. Laatio, who introduced us to an 
impressive number of Finnish drinking songs. 
I am afraid the company’s American, British, 
and even Canadian and French songs could 
not match up in verve to our hosts’ contri- 
butions. The singing went on late into the 
cold night .... 
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The Vihanti mine, visited on the next day, 
Tuesday August 30, is primarily a producer 
of zinc concentrates with minor amounts of 
copper and lead concentrates also. Fortu- 
nately it is situated near the Gulf of Bothnia, 
just below the Arctic circle, so that the 
company’s ore carrier vessel can ship out the 
concentrates at low cost. 

The ore consists of a high-iron sphalerite, 
with chalcopyrite and galena, pyrite, and 
pyrrhotite in variable amounts. The host 
rocks are skarn rocks, greywackes, and 
quartzites following the general trend of an 
E.—W. striking series of gneisses and schists. 
As on all the company’s mines there was the 
usual huge headgear capped by Koepe 
winders, compact surface plant. in brick con- 
crete and technical offices of a high standard. 

There was more jollification in the Guest 
House that evening, mercifully brought to an 
early conclusion by the necessity at 8.30 p.m. 
to join our sleeping-cars onto the night train 
south to Tampere city and the Ylojarvi mine. 

After the usual early arrival (trains seem 
to run on time in Finland) and a rapid 
breakfast in a hotel opposite the station 
buses bore us off to Ylojarvi mine, a short run 
from the city. Here the usual routine of 
underground and surface visits was somewhat 
compressed owing to the necessity of en- 
training again at 2 p.m. for Helsinki. 

The deposit mined here is a breccia zone 
in volcanics, with chalcopyrite and scheelite 
as the economic minerals. An important 
mineralogical feature is the considerable 
development of tourmaline in the breccia. 
There are wide bodies which have been mined 
opencast and are now mined by sub-level 
stoping underground. 

A rapid train journey brought us to 
Helsinki by 5 p.m. and we were deposited at 
the large Vaakuna hotel in the railway 
station square. 

Later in the evening we were taken out by 
bus to the magnificent Kalastajatorppa 
restaurant, where in a dignified and artistic 
setting a final dinner brought this outstanding 
excursion to a close. 

By some smart staff work it was possible at 
the dinner to present small silver mementos 
of this unique occasion to Drs. Haapalo and 
Kouvo who had laboured so hard and 
efficiently for the excursion’s success. 

On September 1, the excursionists started 
to disperse from Helsinki by road, boat, and 
air. Many of us may never see Finland 
again, but will always carry the pleasantest 
memories of that crowded week. 
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Ore-Dressing Notes 


(14) Comminution 


A ‘Study of Fracture 


What happens when fracture takes place ? 
Light was shed on the causes in the 1920's 
by A. A. Griffith who reasoned that most 
apparently solid materials contain minute 
and perhaps invisible cracks which can lever 
atoms apart at the ends of such cracks in a 
structure otherwise well bonded. He made 
glass globes of standard size and thickness, 
scratched their surfaces, and by means of 
gentle tapping converted these scratches into 
cracks. He then made the inner surface of the 
globes air tight and increased the internal air 
pressure till they burst. Bursting pressure 
decreased consistently with increase in 
original crack length, showing that a levering 
application of the pressure was at work. 
Other workers have shown by polarized-light 
studies of plastic material that a crack focuses 
the stress on the atomic bands at the tip of 
the crack. Such a crack in solid material may 
start as a scratch or surface blemish (a 
superficial discontinuity), as a minute fissure 
in a crystallite structure or as a defect in the 
atomic lattice of a crystal grain which, by 
yielding, permits plastic flow. Most rocks and 
materials contain such focii of weakness so 
that practical strength falls far short of ideal. 
Ideal glass would withstand stress up to 
10° lb./in.? but the ordinary material fails at 
about a ton/in.? 

Ideal materials are approached in some 
modern techniques, notable success having 
been obtained with germanium and silicon. 
These elements have atomic structures which 
are repeated in completely orderly manner 
so that external stress is distributed evenly to 
all the lattice bonds of what is a macro- 
molecular form. Since no initial point of 
weakness exists to concentrate stress in a 
small area no crack forms until all the bonds 
are near their breaking point. 

If dislocations exist crystals which would 
otherwise deform plastically by the sliding 
of one plane freely over another have this 
plasticity blocked at each such dislocation. 
Stress concentrates on each such point and 
the surrounding atomic bonds are ruptured. 
The result is a minute crack which, given a 
little relatively light further stressing, grows 
into a complete fracture. Describing current 
theory on solid fracture J. J. Gilman ! notes 


1 Scientific American, Feb., 1960. 
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that whereas a 6-in. steel plate } in. thick 
yields at 500,000 Ib. it fractures at 400 lb. if a 
2 in. crack runs into one side. It has been 
shown that the tendency to fracture depends 
partly on temperature. As the work-piece 
cools the tendency for stress to be relieved 
by glide lessens and unrelieved stress builds 
up at the vertex of a crack. Hence resistance 
to flow (a cooling effect) is accompanied by 
decreased resistance to cracking. Once crack 
propagation begins, it proceeds at speeds 
approaching that of sound, 15,000 ft./sec. 
having been measured in glass and steel. 
Indeed, the limiting speed both of sound and 
of interatomic bond disruption are theore- 
tically the same. A corollary is that once a 
crack is running at this speed no further 
applied stress can catch up with the advancing 
fracture. 

Sudden fracture is often the final stage in 
a process of corrosion. In the case of loaded 
glass which breaks after long exposure to the 
weather the load manages to initiate failure 
by opening the invisible superficial cracks 
which already exist. Atmospheric humidity 
now sets up a chemical reaction between the 
water and the silicon-oxygen bonds at the 
crack discontinuity and forms reaction 
products with a larger volume than that in the 
original cavity. This sets up wedging stress, 
opens the crack, and stretches the bonds at 
its ends. Thus increasing failure is self- 
sustaining and accelerates from slow and 
intermittent steps till it suddenly reaches the 
speed of sound, completing the break. This 
sequence underlies static fatigue in other 
materials which appear to fail with almost 
explosive rapidity. 


(15) Ion Exchange 


Regeneration of Cobalt-Poisoned Resins 

In a recent paper by Nugent, Hoogervorst, 
and Wheeler ! progress in development of an 
economic method for the regeneration of 
poisoned resins is reported from the West 
Rand laboratories. The original basis for 
cobalt removal (as cobalticyanide) was based 
on the use of 50° ammonium thiocyanate at 
boiling temperatures. It was found that 
effective cleansing could be procured by 
boiling the resin with much weaker thio- 
cyanate, followed by treatment with 5% 
sulphuric acid. Further work showed that 
no improvement resulted from boiling for 


1]. S. Afr. Inst. Min. Metall., Feb., 1960. 
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more than two hours. Circulating steam- 
heated 10% regenerant at 110°C. followed 
by acid wash removed 99-4% of the cobalt 
without discernible decomposition of the 
resin’'s functional groups. Resins stored 
since 1953 responded well, a_ substantial 
percentage of the sorbed gold also being 
removed by treatment with this relatively 
weak thiocyanate. At the time these tests 
were made with thiocyanate costing 4s. 6d. 
per lb.; the overall cost of regenerating one 
600 cu. ft. set of resin was of the order of 
£2,000 so that alternative methods were 
explored. Boiling with sodium nitrite 
showed promise in preliminary tests which 
revealed the importance of working strength 
and temperature in this reversible reaction— 
Resin-cobalt = Resin -+ Cobalt 


temperature rise driving the reaction from 
left to right. Since equilibrium concentra- 
tions of cobalt in the nitrite are low, re- 
cycling of the eluting liquor with removal of 
cobalt between recycles at high temperature 
were indicated as working requirements. 
Using aeration and copper sulphate for 
precipitation good regeneration was obtained. 
Tests indicated that to reduce a poisoned 
resin from 2-0% cobalt to the practical 
minimum of 0-7% six equilibrium stages 
would be needed at flus 100°C. with a 
liquid to solid ratio of 100 to 1. 

Comparing possible methods at this stage 
showed both to be technically feasible. 
Thiocyanate treatment would, however, 
leave an undesirably high residue of sorbed 
salt on the resin sites which would prove 
troublesome in plant practice. Nitrite 
carried back would not give rise to this 
difficulty and in addition the cost of the salt 
was then 8d. per Ib., making the economic 
picture far more attractive. 

The paper continues with a valuable 
description of the further exploratory work 
done under semi-pilot conditions and leads 
to the qualified conclusion that the regenera- 
tion of cobalt-poisoned resin where cobalt 
poisoning is severe should be both feasible 
technically and worth while financially. 


(16) Tailings 
Use of Mobile Cyclones 
Between April, 1958, and the following 
spring it became essential for two companies 
to increase the joint tailings storage by a 
dam 1,800 ft. long and varying from zero to 
30 ft. in height. Wet cyclones were already 
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in use on the tailings line which would 
deliver a suitably coarse spigot product, but 
the performance of cyclones at sub-zero 
winter temperatures was not known so it was 
decided by the engineers concerned in an 
Algoma Basin uranium plant to complete 
the work by early November. To do this 
economically it would be necessary to drop 
the underflow just where it was wanted and 
for the expensive and slow trestle work to be 
eliminated by making the system build its 
own track. This called for steady progress 
instead of steps interrupted by shut-downs 
during moving. Describing this work, 
J. Holiday and R. Wilks ! give details of the 
carriage which was designed to meet the 
situation. Inside a 10-in. diameter steel pipe 
42 ft. long ran an 8-in. pipe of the same 
length with a sealing gland at one end. At the 
other end was a forked fitting carrying three 
4-in. pipes connected near their delivery ends 
by a 3-in. balance-pipe fitted with sand- 
relief valves. At the ends of these three 
pipes were 10 in. cyclones, giving a spread 
of 7 ft. Overflow went via a manifold to the 
back of the existing tailings pond. The 
centre cyclone led the other two to avoid 
overlap of the sand cones they built up. This 
assembly was mounted on a_ fabricated 
undercarriage, the overall weight being 
4,500 lb. empty and 8,500 lb. loaded. The 
8-in. pipe was connected to a 10-in. wood 
stave delivery-pipe and a quick dump-valve 
was installed near the carriage. The effective 
safe extension of the telescopic system was 
37 ft., limited by means of a chain. Pressure 
was 29 lb./sq. in. and total delivery 19 tons 
per hour. Extension was done by means ofa 
hydraulic jack. When each 37 ft. traverse 
was complete the dam then having been built 
to full height and width, the 8 in.-pipe was 
disconnected from the tailings line, re- 
tracted and reconnected after extending the 
wooden stave line. 

Teething troubles in the early stages were 
overcome by modifications suggested in the 
light of working experience. The total 
estimated sand content of the dam was 
61,500 tons and the time take 2,184 operating 
hours with an average output of 28 tons/hour. 


(17) Production 


A Five-Product Flow-Sheet 


Idarado, at Telluride, Colorado, runs an 
1,800 ton-day mill on ore assaying 0-72°% Cu, 
2:07% Pb, and 3-48% Zn, with 2-08 oz. Ag 


1 Engg. Min. J., Oct., 1959. 
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and 0-08 oz. Au per ton. Part of the gold is 
jigged out before flotation, the latter treat- 
ment depressing zinc and iron while making a 
bulk copper-lead float to be cleaned and 
recleaned before depression of the copper 
from the lead. The tails from this operation 
are floated for zinc, as are the tails from the 
copper-lead concentrate cleaning. A good 
percentage recovery of all values is made in 
a five-day week. 

An important point is that mining is so 
planned as to send to mill ore with the lead- 
copper ratio below 3 to 1. Though fresh ore 
is desirable shrinkage stoping makes this 
impossible, the situation here being worsened 
by the fact that some of the ore drops over 
1,400 ft. through a series of ore passes so that 
the rod-mill feed carried 11% of minus 
325 mesh material, containing an undue 
proportion of friable sulphides—chalcopyrite, 
galena, sphalerite, and pyrite. The key point 
in milling is the Cu-Pb separation in which 
Cyanamid 622, stage-added, depresses the 
chalcopyrite from the lead. Close regulation 
of the use of sodium cyanide to depress iron 
is needed, together with lime, without affect- 
ing the floatability of the copper mineral. 
Flotation density is 43% solids and warm 
mine water (at 65° F.) helps flotation. 

Open rod-milling is followed by closed- 
circuit ball-milling. Underground steel 
blasting wire is now used. Copper wire, 
formerly employed went through to the 
Pan-American jigs and blinded the beds. 
The steel wire is removed by magnets during 
crushing. The jigs work in closed circuit 
in the ball-milling. The classifier overflow 
sent to flotation carries 17% plus 65 mesh 
and 39°, minus 325 mesh. Agitair cells are 
used throughout. The final tailings are 
pumped to a battery of five cyclones 
mounted on a truck, the spigot discharge 
building the dam wall at the rate of 127 ft. 
daily. 





Technical Sessions in Aachen 


The annual meeting of the Deutscher 
Metallhiitten und Bergleute took place in 
Aachen from September 9 to 12 and was 
attended by more than 700 engineers and over 
200 ladies. Only two visitors from Great 
Britain were present, one of whom—Mr. E. H. 
Jones—was the official representative of the 
Institution of Mining and Metallurgy. There 
were, however, many visitors from Belgium, 


1 World Mining, Feb., 1960. 
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France, and Holland, while Italy, Spain, and 
Yugoslavia were also represented. 

The Technischen Hochschiile in Aachen 
is probably the largest technical university 
in Western Europe, with over 9,000 students, 
and its splendid main auditorium made a 
perfect setting for the opening of the meeting 
on the morning of September 10. After the 
formal welcoming speeches by the President, 
Dipl.-Ing. K. Seiffert, and the Oberburger- 
meister of Aachan, the custodian of the city’s 
museums, Dr. E. G. Grimme, delivered the 
opening lecture on “ The Development of 
Mediaeval Metalcraft in the Middle Land ”’ 
(the area bounded by Aachen, Maastricht, and 
Liége). For a British visitor, used to the rather 
narrow professional atmosphere of our own 
meetings, it was interesting and stimulating 
to be reminded of the fact that the raw 
materials with which the jeweller and metal 
worker deal owe their provenance to the 
skill and resource of the miner and metal- 
lurgist. 

Following Dr. Grimme’s lecture the 
meeting broke up into groups for a series of 
technical sessions, those on Friday being 
devoted mainly to mineral dressing and 
smelter technology. The mineral dressing 
papers were based mainly on current German 
research work and plant practice and a paper 
by Horvay on “ Collective-Selective Flotation 
at the Maubach Lead Mine,” appeared to 
offer a new approach to the general problem 
of differential flotation. At Maubach the 
procedure is to make a bulk flotation con- 
centrate with the object of discarding the 
bulk of the tailings as early as possible. 
Subsequently the emphasis is on the prepara- 
tion of clean mineral surfaces by washing, 
decantation, filtration, and, if necessary, 
regrinding. The figures given in the paper 
certainly indicated that the washing of the 
concentrate significantly improved both the 
grade and the purity of the separate final 
metal concentrates and reduced overall 
reagent consumption. 

The papers on smelter technology dealt 
with practice in Holland, Belgium, Norway, 
and Germany, and included a paper by 
Gerlach and Rogalla on “‘ Contribution to the 
Kinetics of Primary Roasting Based on the 
Model Substance, Zinc Sulphide.”’ The 
mining papers included a talk by Giinther 
on the Rhine tunnel at Dusseldorf, illustrated 
by an excellent colour film, and a paper by 
Wilke and others on the lead-zinc deposits in 
Sardinia and the Bergamasque Alps. In 
summing up the discussions on mining 





286 THE MINING MAGAZINE 


practice Professor Dorstewitz, of Clausthal, 
drew attention to the great age of many of the 
German mining operations and stressed the 
need to apply the latest American and 
Swedish techniques to the mining and extrac- 
tion of ore from old workings. 

The formal proceedings of the meeting were 
ended on Sunday morning when a large 
audience listened first to a performance of 
the first movement of Brahms’ string quartet 
followed by brief valedictory addresses by 
the President of the Society and the Rector 
of Aachen University and a lecture on 
“The Possibilities and Problems of Nuclear 
Energy’, by the German Federal Minister for 
Atomic Energy—himself a trained engineer. 
On Monday a series of visits had been 
arranged to mines and mineral dressing 
operations in the Aachen area, in Belgium, and 
in Lorraine. 

In spite of the very crowded timetable the 
social side of the meeting was excellently 
arranged. On Friday, September 9, most of 
the foreign visitors and many from Germany 
attended a reception given by the civic 
authorities in the ancient city hall, whose 
history and records go back to the time of 
Charlemagne. Other people attended an 
informal reception in the Spa Hotel. On 
Saturday most of those attending the 
meeting were present at a buffet dinner in 
the new spa hall. This was a delightful blend 
of formality and lightheartedness at which 
the only two speeches were made _ before 
dinner—a practice much to be commended. 

K. A. FERN. 


Book Review 


Mineral Processing. By E. J. Pryor. A 
revised and enlarged edition of ‘An 
Introduction to Mineral Dressing.” Cloth 
octavo, 814 pages, illustrated. Price 90s. 
London: Mining Publications, Ltd. 


In 1955 the author’s first book on mineral 
dressing was published and such has been the 
demand that in the relatively short period of 
five years a completely revised version has 
been written and published. The title has 
been changed to “ Mineral Processing,” a 
rather more accurate description of the con- 
tents which embraces a wider field than is 
normally included in a mineral dressing text- 
book. There are 24 chapters, the intro- 
ductory one being a useful but concise 
summary of the purpose, scope, and methods 


of treatment commonly employed in mineral 
processing. Following this are chapters on the 
preliminary treatment an ore receives on 
entry to the mill, crushing, grinding, labora- 
tory and industrial sizing, grinding circuit 
control, methods of separation, hydrometal- 
lurgy, physics and chemistry of pulps, froth 
flotation principles and practice, coal cleaning 
and processes, sampling and controls, and 
finally laboratory testing. Although the 
chapter headings of the first edition are 
retained, with one exception, the contents have 
been modified considerably. Some of the 
alterations have been made after due con- 
sideration of criticisms and suggestions which 
arose from the first edition and the changes 
have been entirely beneficial. The author 
maintains that mathematical presentation 
has been avoided whenever possible ; never- 
theless, it is used much more freely this time, 
a change which must appeal to the majority 
of readers. 

A feature of the book is that fundamental 
concepts and processes are often subjected to 
unusually detailed analysis and this should 
assist the student and others who may be 
approaching the subject for the first time to 
comprehend fully the processes, principles, 
and machines which are employed. The value 
of the book is enhanced by the profuse use of 
illustration and it must be said the quality and 
types has been much improved. Emphasis 
is perhaps on the practice of mineral pro- 
cessing, but invariably practice is supported 
by theory which the author appears to have 
endeavoured to present in a simple and 
readily assimilated form. 

There are some inaccuracies—for example, 
sodium cyanide is most certainly not pro- 
duced by reacting sodium hydroxide with 
sewage and ion exchange has not been 
adopted for gold recovery from cyanide 
solutions on the full scale ; it has only been 
investigated in pilot plants and potassium 
cyanide is never used as a gold solvent in 
practice, for it costs more than twice as much 
as sodium cyanide. It is regrettable that 
errors of this kind should occur in a book 
which contains so much good material. 

The first edition has been widely read and 
since this book is in every way superior it is 
likely to be regarded as a very worthy 
successor to the author’s first text book. The 
book is not intended to be encyclopaedic on 
mineral processing, but it contains a wealth 
of detail which will be of value to all who are 
concerned in any way with the subject. 

E. L. Day. 
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Engineering Log 


Prospectors have long been guided in their 
search for minerals by “indicator plants,” 
plants which show an abnormal response to 
mineral constituents in the soil. In some 
cases low-level aerial photography has been 
of value and the geochemist can use the ash 
of suitable plants to reveal trace elements. In 
dry countries such a method competes with 
direct soil analysis. In the search for copper 
three Swedish deposits were located by means 
of ‘‘ copper mosses,” while the distribution 
of a blue-flowered mint is now being mapped 
in the Rhodesias, since this flower only thrives 
where the soil carries at least 100 p.p.m. of 
copper. In one Arizona region California 
poppies define the line along which a copper 
deposit faults out, while zinc has given the 
“zine violet ’’ (viola calamineria) its name. 
Plant associations are being closely studied 
in Russia, where, in the Southern Urals, an 
anemone grows in an unusual form and colour 
above nickel-cobalt deposits. | Blueberry 
variations in the Canadian Great Bear Lake 
area can indicate high uranium and thorium 
content of soil, while ash analysis, success- 
fully used before the war both in Sweden and 


Cornwall, is now reported successful in Russia 
in the discovery of two major molybdenum- 


copper deposits. A geo-botanist is now a 
routine member of Soviet prospecting teams. 
Dr. Helen L. Cannon of the U.S. Geological 
Survey’s Geochemical Prospecting Methods 
Divisions, from a review by whom this 
information is extracted leaves open the 
question of whether direct study of plant 
growth is better than the extra work of 
igniting and analysing the ash. 


* * * 


A new tunnel diode, estimated to be capable 
of counting 100 million single treasury notes 
in one second and of making computer 
decisions at comparable speed is probably 
the swiftest of its kind yet invented. Four 
new devices have come on the market 
recently and this one, introduced by the 
Radio Corporation of America, appeared in 
August. The Defense Department of the 
United States of America is interested in 
development of new tunnel diodes, there 
being a need for a computer which will 
operate at 10 million cycles a second, or 
100 times faster than existing computers. 
Because of the advantage of speed the new 
diodes are expected to find wide use in 
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electronic systems, for data processing, 
missiles, satellites, and for various types of 
communications equipment. The diodes are 
solid-state devices about the size of a match 
head, which control the flow of electrons 
making up an electronic current much faster 
than can an electron tube or a transistor. The 
adjective ‘“‘ tunnel ”’ is descriptive of the way 
in which electrons dive through these diodes 
at the speed of light. One tunnel diode 
is 50 times faster than the fastest transistor 
and it is theoretically possible for this device 
to make ten billion decisions per second.! 


* * * 


Two astronomers working at the Cavendish 
Laboratory in Cambridge, Dr. M. Ryle and 
Dr. A. Hewish, have developed a method of 
making a large radio telescope by combining 
mathematically the radio information re- 
ceived on two smaller radio telescopes. The 
synthetic radio telescope was devised to 
obtain increased resolving power. Numerous 
investigations of the sources of radio waves 
in the sky have been limited by the inade- 
quate resolving power obtained by con- 
ventional methods of construction of the 
receiving antenna. To overcome this limi- 
tation, the two astronomers arranged two 
antennae so that their relative positions 
could be altered to occupy in succession the 
whole area of a much larger equivalent aerial. 
Mathematical combinations of the results of 
observations are then made. The new method 
can be applied both to interferometers and 
pencil beam systems and an interferometric 
system with an equivalent area for resolution 
of 800,000 square feet has been built. This 
system is designed for the study of radio 
sources.” 


* * * 


Alexander Kartveli, Russian-born aircraft 
engineer responsible for developing 14 aircraft 
types, and now Vice President of research 
and development for Republic Aviation 
Corporation, has described his conception of 
the “ ultimate airplane,”’ one which will fly 
at 17,000 miles per hour, or 25 times the speed 
of sound. Mr. Kartveli, in an address to the 
national meeting of the Institute of Aero- 
nautical Sciences in San Diego, California, 
said that this aircraft would be the last major 
type to be developed before makers turn most 
of their attention from aviation to astro- 

1 Science News Letter, August 20, 1960. 

2 Royal Astronomical Society’s Monthly Notices, 
120: 220, 1960. 
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nautics. It will be 170 ft. long and 33 ft. high, 
with a wing span approaching 99 ft. and the 
front of the plane will be a series of air ducts 
drawing in the vast quantities of air needed 
to supply four hydrogen-burning engines in 
combination with four ramjets. The craft 
will be able to take off from the ground with 
a considerable military load, accelerate to 
orbiting speed, orbit around the earth, and 
land on earth at will. Republic’s consultants 
have already completed the exploratory work 
on the combustion scheme which will power 
the aircraft.! 
* * * 


The output of iron ore in Sweden in the 
first half of 1960 was up 19% on the figure for 
the same period of last year and totalled 
10,600,000 tons. It is also reported that a 
new ore concentration plant and an extension 
of the existing pelletizing works were in- 
augurated at the LKAB iron-ore mines at 
Malmberget in Arctic Sweden in September. 
The new concentration plant at Vitafors is 
designed for an annual capacity of 1,200,000 
tons of coarsely dressed ore containing up to 
72%, Fe, three times as much as the output 
of the old works in operation since 1914 but 
now closed down. In spite of the trebling of 


the productive capacity the high degree of 
automatization in the new works has made 
it possible to reduce the working staff from 
70 to 30 men. At the same time the capacity 
of the pelletizing works has been doubled to 


350,000 tons a year. The modernization of 
the underground mining operations has 
included the installation of industrial TV and 
centralized traffic control for the vast under- 
ground railway network covering most of 
the 300 km. (190 miles) of galleries. Two new 
shafts with towers rising 50 m. above ground, 
have also been sunk to the mining level 500 m. 
below. 


* * * 


A new centrifugal casting system uses an 
automatic pouring-spinning machine and is 
said to produce comparatively thin-walled 
castings which contain the minimum amount 
of trapped air or gas bubbles. The amount of 
molten metal, ferrous or non-ferrous, re- 
quired to produce the desired wall thickness 
in the casting, is poured into the crucible. 
The crucible is then positioned automatically 
under the die and the machine locks die and 
crucible together. The two are then spun at 
controlled speed, in a vertical plane, which 


1 Science News Letter, Aug. 20., 1960. 
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causes the molten metal to proceed up the 
die walls, making a vortex. Immediately 
before solidification of the metal die and 
crucible are turned to a horizontal axis, 
insuring that all metal enters the die. Ejec- 
tion of the casting is automatic.! 


* * * 


The Aeronautics Division of Chance Vought 
in the U.S.A. has developed a new method of 
preventing oxidation and material loss during 
thermal treating by precoating the metals 
used in aircraft production. The new process 
was invented by Mr. E. R. Rinehart. In it 
aluminium or copper is sprayed on the metal 
part. A protective oxide coat is formed which 
saves the part from damage during hot 
forming, stress relieving, heat treating or 
annealing, making a lubricant for any sub- 
sequent forming and preventing oxidation of 
the metal. The copper or aluminium jacket 
is easily removed after processing of the part 
and the new device has saved many close- 
tolerance parts from rejection. The spray 
coating is usable with any metal to which 
copper or aluminium is non-alloyable. A 
typical solution may comprise aluminium 
pigment paste powder or flake dissolved in 
lacquer with lacquer thinner ; or aluminium 
or copper oxide, sprayed on. Under thermal 
treatment the original aluminium or copper 
decomposes into an oxide and the organic 
binder burns out.? 


* * * 


In a paper before the Iron and Steel 
Division of the Metallurgical Society of the 
American Institute of Mining, Metallurgical, 
and Petroleum Engineers T. E. Ban and 
B. W. Worthington report that a stage of 
commercial interest in new areas has been 
reached in the development of the Dwight- 
Lloyd McWain process for making iron. In 
this process hot carbonized pellets are 
smelted in a conventional submerged-arc 
furnace instead of the usual self-fluxing sinter- 
coke burden and electrical energy require- 
ments are diminished more than 50°, while 
furnace productivities are more than doubled. 
The method of iron making, it is emphasized, 
involves the use of well-proved metallurgical 
equipment and opens commercial interest in 
regions heretofore considered marginal for 
conventional and electric furnace smelting. 


* * * 


1 Foundry, Sept., 1960. 
2 Light Metal Age, Aug., 1960. 
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Months of research by a team of investi- 
gators has convinced the British Safety 
Council that there is a direct link between 
influenza and accidents. In a report published 
last-month the Council calls for mass vaccina- 
tion in industry and among road users. 
Current flu vaccines, which cost only a few 
shillings and are even free under the Health 
Service for many people, will give up to 80° 
protection throughout the winter. The re- 
port—entitled “‘ The Invisible Factor ’”’—con- 
tains case histories showing how people trying 
to ‘‘shake off the flu’’ are a menace to 
themselves and the public generally. It shows 
that during the Asian flu epidemic of 1957 
road accidents involving illness were more 
than 27°%% higher than in other recent years. 


* * * 


The word gunmetal is such as to command 
the respect of engineers, architects, and 
sculptors alike in our time. It describes a 
substance both practical and permanent. As 
a material for gunmaking gunmetal has long 
been outmoded for perhaps 200 years, but 
even when they went out of use, gunmetal or 
bronze cannon were still highly thought of, 
though too costly for use. Gunmetal, when 
properly cast, compares well with mild steel 


for strength and possesses extremely good 
resistance to attack by corrosive fluids and 


salt water. Examples of the remarkable 
ability of gunmetal to withstand the corrosive 
action of sea water were reported recently 
from Sweden. Dr. Einar Mattsson, writing in 
Metallen, 1959, No. 3, described the condition 
of two guns recovered from the sea-bed near 
Stockholm. One of these guns, from the war- 
ship Riksnyckeln, had been cast in 1535 and 
had lain below seas from 1628, when the ship 
foundered, until 1920, when the gun was 
recovered, a period of 292 years. The second 
gun belonged to the warship Wasa, which 
sank on its maiden voyage in 1628, so that it 
was a new piece of equipment at the time of 
its submersion, This gun was salvaged in 
1958, after 330 years under water. At the 
suggestion of the Director of Stockholm’s 
National Maritime Museum, pieces of both 
guns were submitted to chemical and metallo- 
graphical tests. The Riksnyckeln gun, con- 
tained 87-8°, copper, with 7-6%, tin, and the 
Wasa gun 91-6% copper and 4-5% tin. 
Metallographical examination showed the 
startling fact that, unlike modern gunmetal 
castings, these examples do not have a 
marked dendritic structure. The Wasa gun 
revealed no trace of dendritic structure, 
o—6 
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although vague dendrite formations were 
present in the Riksnyckeln gun. This may 
be the result of slow cooling; in the 16th 
Century sand or loam moulds, with poor heat 
conductibility, were used to cast guns. 
Complete dissolution of dendrites is unlikely 
in the circumstances, however, and the Wasa 
gun may have been annealed after casting. 
During their three centuries with Davy Jones, 
the two cannon have developed general 
corrosion and a bright green patina. Rate of 
corrosion appears to have been less than 
0-0002 in. per annum. 


* * * 


Many lubrication problems have been 
solved by the use of nylon. Because of its 
greater hardness and freedom from problems 
of moisture absorption designers are, how- 
ever, now finding new interest in “ delrin ”’ 
as a possible replacement for nylon. One 
user of nylon has found it necessary, on 
removing nylon parts from a mould, either 
to boil the parts for 48 hours, or to keep them 
for six weeks in a humidity chamber, and is 
therefore considering a change to delrin for 
washer-dryer gears and similar parts. Much 
attention has been given to the problem of 
reducing brittleness in nylon at high tempera- 
tures. Experiments indicate that one method 
may be to use a glass fibre filler. In one 
instance glass-filled nylon has been proved 
usable at temperatures as high as 350° to 
400° F., against 275° F. for unfilled nylon. 
Alternatives to glass fibre as filling material 
are graphite and molybdenum disulphide. 
These materials are used as nylon fillers in 
applications requiring anti-friction qualities.” 


News Letters 
BRITISH COLUMBIA 


October 14. 


Legislation.—The British Columbia Government 
has relaxed several restrictions on iron mining in the 
Province that had been found objectionable and in 
consequence the mining industry looks forward with 
confidence to greatly increased exploration and pro- 
duction along the Pacific Coast. The new Order-in- 
Council, while encouraging greater activity, at the 
same time assures control by the Crown of the iron- 
ore deposits as well as a reasonable royalty on ore 
shipped. The previous concepts of divided title to 
iron ore-bodies and quasi-taxation of ore in place 
have given way to a more workable and acceptable 
series of regulations. 


1 Tin and its Uses, Winter, 1959, No. 49. 
2 Materials in Design Engineering, June, 1960. 
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The Minister of Mines and Petroleum Resources is 
empowered to permit mining and disposition of all 
iron ore and is enabled to enter into agreements with 
holders of Crown grants where royalty is otherwise 
not applicable, as well as with holders of mining 
properties consisting of both Crown grants and other 
forms of tenure. The powers now granted the 
Minister are thought by the industry to remove a 
most objectionable feature, inasmuch as most of 
the developed properties contain a large share of the 
ore deposits on claims not held under Crown grant. 
The consolidation is expected to assist greatly those 
companies seeking finance for production objectives. 

Royalty has been set at $1-00 per long dry ton of 
contained iron shipped, subject to the provision that 
the contained iron in a shipped ton of concentrate 
shall be deemed to grade not more than 50°,. This 
recognizes that the operator of an iron mine must 
expend substantial capital and effort to upgrade his 
product to meet market specifications. 

To encourage discovery and development of 
adequate reserves and to ensure future availability 
of sufficient tonnages to meet possible require- 
ments of a Coast steel plant the Order-in-Council 
provides for credits against obligations to pay 
royalty to the Crown to the extent of any expendi- 
tures made in exploring for iron ore in British 
Columbia, including expenditures made before pro- 
duction is commenced. Such credit to be applied in 
any year may not exceed one-half the royalty 
payable in that year. The Minister réserves the 
right, on notice of not less than six months, to 
require a claim holder to sell up to one-half of his 
daily output, for cash or on terms acceptable to the 
holder, to a bona fide buyer for use in British 
Columbia at the same price the holder is receiving or 
is to receive for a comparable product sold elsewhere. 
At his discretion the Minister may exempt, or parti- 
ally exempt, from the payment of royalty iron which 
is a by-product of low-grade ores or concentrates. 

The new Order was introduced by the Govern- 
ment after a prolonged study of the problems 
involved and after detailed discussions with repre- 
sentatives of the iron-mining section of the industry. 
Speaking for the industry Mr. G. A. Gordon, 
president of the Mining Association of British 
Columbia, states :— 

‘“‘ The industry is most appreciative of the careful 
study given to this matter by the Government and of 
the results as reflected in this Order-in-Council. The 
Hon. W. K. Kiernan, Minister of Mines and Petro- 
leum Resources, has devoted a great deal of time 
and thought to obtaining an acceptable solution to 
the serious problems which confronted iron-ore 
producers and prospective producers. We feel he 
should be congratulated on the results he has 
achieved. We are confident that these new regula- 
tions will be most beneficial to the industry and to 
the Province. It appears virtually certain they will 
stimulate the discovery and development of sub- 
stantial additional deposits of iron ore. Perhaps even 
more important, we believe they will have the 
immediate result of permitting the expenditure of 
very large amounts of investment capital during the 
next eighteen months for the purpose of placing 
several large new mines in production. The resulting 
benefits in. the form of employment, equipment 
purchases, and Government revenue will be shared 
by all the people of British Columbia.”’ 

At the present time there are three exporting iron- 
mining operations on the coast, Texada Mines, 
Empire Development Co., and Nimpkish Iron 


Mines. Zeballos Iron Mines, a subsidiary of Inter. 
national Iron Mines, is preparing for production 
early in 1961 at the rate of 3,200 tons daily. There 
are six other proved deposits along the coast al] 
capable of important exploitation. The largest and 
richest is the Tassoo Harbour property of Wesfrob 
Mines, a subsidiary of Ventures, Ltd. This is con- 
sidered capable of supporting a 5,000-ton-per-day 
milling operation with ore grading 59° magnetite 
and a large part of the reserves carrying copper in 
excess of 1:3%. Noranda Exploration holds a big 
and attractive property at Kennedy Lake, on the 
west coast of Vancouver Island, and also a half 
interest, in partnership with International Iron 
Mines, in a second Vancouver Island property, the 
Bugaboo, at Port Renfrew. Silver Standard Mines, 
which has encountered some difficulty in financing a 
major operation at Harriet Harbour, at the south 
end of the Queen Charlotte Islands, is now expected 
to proceed rapidly to the production stage. Bennett 
and White, Ltd., a well-known construction firm, 
holds a promising Vancouver Island property and 
Ventures also possesses a second property. 

Silver Standard Mines has negotiated a contract to 
sell 1,000,000 long tons of 62° iron concentrate over 
a four-year period to Sumitomo Shoji Kaisha, Ltd. 
Shipments are to commence early in 1962. Sumitomo 
willassist the B.C. company by advancing $1,000,000 
at an interest rate yet to be determined, the same to 
be repayable at the rate of $1-00 per ton of ore 
shipped. Developed reserves at the Harriet Harbour 
property are estimated at 2,626,000 tons grading 
51-9% iron. 

Allcoastal activity is predicated upon the strength 
of the Japanese market, which is understood to be 
strong and likely to remain so for several years to 
come. British Columbia shipping mines are receiving, 
according to popular information, $9-70 per ton for 
a 62% concentrate, f.o.b. dock, or $10-70 for a 65% 
concentrate. These figures compare well with United 
States lakehead prices at Duluth, Minnesota. 

Vancouver Island.—Coast Copper has announced 
an underwriting under which $732,000 will be made 
available for the underground equipment of the 
company’s mine for early production. The Con- 
solidated Mining and Smelting Co. of Canada, Ltd., 
which is the largest shareholder, has agreed to 
construct a 750-ton mill on the property at no 
capital cost to Coast Copper. <A further under- 
writing will be made in the later part of 1961 to 
provide $500,000 working capital for the project. 

Lillooet.—Bralorne Pioneer Mines, which is to pay 
a dividend of 10 cents per share on October 28, has 
reached agreement with the International Union of 
Mine, Mill, and Smelter Workers on a two-year 
labour contract. 

Nicola.—Craigmont Mines, which is preparing for 
early production at its copper-iron property near 
Merritt, has been advised by Chapman, Wood, and 
Griswold, Ltd., the consulting engineers, of sub- 
stantial additions to indicated ore reserves. ‘‘ Semi- 
proved ”’ ore, grading 1% copper and over and based 
on 100-ft. diamond-drill centres, is estimated at 
17,604,000 tons averaging 2-08°% copper and 
20-2% iron. Probable ore, grading 1% and over im 
copper and based on holes on 200-ft. centres, 18 
estimated at 4,637,000 tons assaying 2-13°, copper 
and 14-4% iron. The total of the semi-proved and 
probable ore is therefore 22,241,000 tons averaging 
2-:09% copper and 19-8% iron. The consultants 
estimate that of the total reserves 8,635,000 tons 
are recoverable by open-pit mining methods. 
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Greenwood.—The name of Anglo Turkish Develop- 
ment has been officially changed to Turkwocd 
Mining Co., to conform to broader aspects of present 
operations. The company is drilling on ground over 
indicated anomalies near the city of Greenwood 
and has taken dn option to purchase a molybdenite 
prospect in another part of British Columbia. The 
tluerspar and borax properties in Turkey are being 
held for future development. 

Alaska.—The new State of Alaska is noted for 
continuing the strong stand taken by the former 
Territorial Government in seeking a higher price 
and stronger policy with regard to gold. The 
following statement is from the October Bulletin 
of the Division of Mines and Minerals of the Depart- 
ment of Natural Resources :— 

“Various news reports have made us more con- 
cerned than ever about the gold situation. Foreign 
buyers reduced America’s gold hoard by another 
$181,000,000 in the past week (the highest monthly 
withdrawal since 1931) and some officials foresee a 
heavier drain in the weeks ahead. The Federal 
Reserve reported on September 23 than U.S. gold 
stock stood at $18,758,000,000. This represents a 
drop of $564,000,000 since July 1, compared with 
a decline of only $134,000,000 in the first six months 
of the year. Since $11-5 billion of gold is required 
to back the nation’s money, there is a surplus of 
$7-2 billion which can be used for foreign orders. 

“Higher interest rates in Europe attract 
American dollars, a certain portion of which, in the 
hands of European banks, buy American gold. The 
persistent deficit in the U.S. balance of inter- 
national payments contributes to the accelerated 
purchase of gold from the United States. For the 
third consecutive year the U.S. is spending, lending, 
and giving away several billion dollars more than it 
receives from foreign sources. Some of this surplus 
is also being converted to gold. Until recently 
buyers were able to buy gold cheaper from London. 
Now the London price is above the statutory 
American price, which may prompt more gold 
purchases from the U.S. 

“ All told, foreign nations have about $21 billion 
in short-term claims against the United States. 
Theoretically, they could turn all these into gold. 
If and when the Federal Reserve Board decides the 
time has come to take strong anti-recession measures 
it will find itself in a new position. It will no longer 
have the complete freedom it once had to push 
interest rates down to push business up. In doing so, 
it might further increase the worrisome outward 
flow of U.S. gold.” 


EASTERN CANADA 


October 20. 


Ontario Gold Output.—During August the 30 
producing gold mines of Ontario milled 712,792 tons 
of ore and recovered 202,025 oz. of gold and 
35,722 oz. of silver, valued at $6,883,254. The 
average number of wage earners is given as 11,129. 

Cobalt.—The new mill of Langis Silver and 
Cobalt started work in July and is handling about 
100 tons of ore daily. The company’s silver output 
for the first six months of 1960 was 570,445 oz. 
It is reported that a drive connecting No. 3 and 
No. 6 shafts has been completed on the 235-ft. level 
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and that lateral work from this end of this drive in 
the No. 6 shaft area has encountered high-grade 
ore in the upward continuation of the No. 42 vein. 

Kirkland Lake.—1In the first five months of the 
current year Wright Hargreaves Mines made an 
operating profit of $123,568. In the period 68,649 
tons of ore was treated in the Lake Shore mill and 
27,290 oz. of gold produced. Shareholders have been 
informed that work continues to be concentrated 
on the bottom levels. During the period under 
review 1,554 ft. of driving was done, of which 532 ft. 
was in ore averaging 0-532 oz. gold across drive 
width. Under the joint agreement with Sylvanite 
Gold Mines exploration started late in January and 
some 500 ft. of cross-cutting, 100 ft. of driving, and 
1,800 ft. of diamond drilling has been done. On the 
6,900-ft. level driving has started on a strong shear 
zone which is expected to lead to the region of the 
down dip projection of the Sylvanite ‘‘ North E”’ 
structure. 

Placer Mining.—Several companies are planning 
to undertake prospecting and dredging work on the 
Vermilion River, north of Sudbury. The Ontario 
Department of Mines has issued a dredging lease to 
Concor-Chibougamau Mines which requires that a 
dredge is to be installed within two years. With 
other companies Concor-Chibougamau has _ been 
granted exploration licences over further stretches 
along the river. 

Manitoba.—In the first six months of the current 
year Sherritt Gordon Mines made metal sales valued 
at $2,104,838. The output of nickel for the period 
totalled 16,453,579 lb., of which 3,851,497 lb. was 
handled on a custom basis. A total of 291,434 tons 
of ore was milled from the Lynn-Lake nickel-copper- 
cobalt mine, for a daily average of 3,203 tons a day. 
Good progress was made during the second quarter, 
it is stated, on underground development work 
at the Farley shaft. A rate of 794 ft. per month for 
a two-month period was made on the line drive on 
the 2,000-ft. level. 

Quebec.—On the property of Mattagami Lake 
Mines diamond drilling has indicated ore reserves of 
some 23,000,000 tons, averaging about 12-7°, zinc 
and 0-7% copper, with 0-02 oz. of gold and 1-3 oz. of 
silver per ton. Work has started on sinking a 
shaft to an approximate depth of 1,200 ft. 
Extensive metallurgical tests have been carried out 
on the ore and the indications are that no serious 
technical difficulties will be encountered in 
recovering zinc and copper concentrates. Roasting 
and refining tests on the zinc concentrates are still 
in progress. 

Camp Bird Mining has announced that a new 
copper discovery of major significance has been 
made on the No. 38 Claim of their large Joutel 
Township Claim Areas in north-western Quebec. 
This claim is one taken under option two years ago 
from Camp Bird by Prospectors Airways (a sub- 
sidiary of Noranda Mines) jointly with Kerr- 
Addison Gold Mines. Camp Bird received a 
substantial capital sum for the option and 
additionally retain a 20% free interest with 
Prospectors Airways and Kerr-Addison committed 
to bear the cost of development. Drilling is con- 
tinuing in the area and will be continued throughout 
the freeze-up. The find confirms one of several 
anomalies located by aerial prospecting. 

Newfoundland.—A pilot plant at the Wabush 
Iron Ore Company’s property in Labrador is now in 
full operation and it is expected that by the end of 
the year some 50,000 tons of high-grade concentrate 
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will have been produced from the low-grade ore. 
It is planned to construct ore storage and ship 
loading facilities at Pointe Noire, across the bay 
from Seven Islands. Engineers are surveying the 
route for a 25-mile railway, linking Pointe Noire 
with the Quebec North Shoreand Labrador Railroad. 

British Newfoundland Exploration, Ltd., is to 
carry out diamond drilling at a molybdenite 
occurrence on Ailkik Bay, a few miles north of 
Makkovik in Labrador, and also at an asbestos 
fibre zone in the Birchy Lake area. An investigation 
of market and costs is also in hand in connexion with 
large reserves of high-calcium limestone at Coney 
Arm in White Bay and a deposit of feldspar in the 
vicinity of Nain. 


AUSTRALIA 


October 20. 


Aluminium.—An event in the development of this 
industry has been the separation of the two com- 
panies, each of which held a 50% interest in the 
Weipa, Queensland, bauxite deposit. The partner 
companies were the Consolidated Zinc Corporation 
and the British Aluminium. The separation appears 
to have arisen over the purchase of the Bell Bay, 
Tasmania, aluminium works of the Australian 
Aluminium Commission, for the sum of £11,000,000, 
which British Aluminum considered too high. The 
Commonwealth Government and the Premier of 
Tasmania have accepted in principle the offer made 
by Consolidated Zinc under which a company to be 
jointly formed with the Government of Tasmania 
will acquire and expand the Bell Bay smelter. The 
general opinion is that the disposal of the Bell Bay 
aluminium works is one of the greatest things that 
has happened in Tasmania’s development. Opposi- 
tion and criticism of the sale of its interest in the 
works by the Commonwealth Government has been 
purely political. 

Mount Morgan.—This Queensland gold, copper, 
and pyrite producer had strong hopes of turning its 
pyrite concentrates to good account by the establish- 
ment at Mount Morgan of an ammonium-sulphate 
works, which would also use coal from the com- 
pany’s Baralaba colliery. Negotiations had been in 
progress with Dewey and Almy Overseas Inc., a sub- 
sidiary of W. R. Grace and Co., the chemical and 
fertilizer group. Extensive technical and market 
investigations have been made, but it is now 
announced that the group is unfavourable to the 
enterprise. 

Roma Gas.—There is now a hope that a com- 
mercial gas field may be developed at Roma, in 
Central Queensland. Drilling has been consistent in 
proving gas in substantial quantities and a scheme is 
already in progress for its utilization in the town of 
Roma. The potentialities of the field are, however, 
by no means firmly established. The chairman of 
one of the associated companies working there has 
said that an area of 200 sq. miles around Roma was 
very valuable oil country. For the establishment of 
the field it would be necessary to drill 15 or 20 more 
wells at a probable cost of about £1,000,000. 
Tentative consideration has already been given to 
the laying of a pipeline to Brisbane but this phase 
must await further results. 

Oil Exploration in New Zealand.—A new deep 
bore is to be put down in Taranki at Mangahewa, 
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about 8 miles south of Waitara and 40 miles from 
the 13,040 ft. deep well at Kapuni where large 
quantities of highly-inflammable gas under high 
pressure were met. A special drilling rig is being 
obtained to go down to about 16,000 ft. if necessary, 
The new bore will be drilled by Shell, B.P., and Todd 
Oil Services, Ltd., which group is spending about 
£1,000,000 in the search. Seismic surveys in North 
Taranaki have shown a dome, or an anticline, and 
the new bore will be drilled into this dome. At 
Kapuni gas was struck between depths 12,366 ft. 
and 12,395 ft. and between 12,268 ft. and 12,280 ft. 
in fairly large quantities. 

Industrial.—A case has been brought by the 
miners’ unions before the Industrial Tribunal fora 
shorter week in the coal-mining industry. Reduction 
of working hours would have a very serious effect 
upon the industry, for which, after being almost 
non-existent for nearly 30 years, an export market 
for coal is being built up to a very encouraging level. 
The claim before the Court is for a reduction in 
working time to 35 hours per week. Victoria has only 
one black coal mine of importance ; it is difficult 
to work and its nature prevents introduction of 
mechanization and so to cost reduction. The mine is 
Government-owned and the Victoria Government 
is opposing the application and has stated that, 
although the Wonthaggi mine will eventually have 
to close and reduction in hours will bring about an 
earlier closure than would eventually be the case, 
this would affect a considerable number of men and 
also the town of Wonthaggi, of which the mine is the 
chief support. The application for reduced hours is 
being strongly opposed in the other and more 
important coal-mining states of the Commonwealth. 

Iron-Ore Reserves.— Australia’s iron-ore reserves, 
and particularly their incidence upon export of iron 
ore, has becomea very prominent question. A survey 
of iron-ore resources was made by the Common- 
wealth Government and the quantity of high-grade 
ore considered such that at that date, 1938, the 
quantity available was insufficient for the country’s 
future needs and an export embargo was imposed. 
Pressure from Western Australia has caused a 
re-examination of the position to be made and this 
has shown that known ore reserves are now 
100,000,000 tons greater than when the embargo 
was imposed, despite the mining of 50,000,000 tons 
in the interim. Reserves, as given by the Minister 
for National Development, are estimated at 
368,000,000 tons. The figures exclude many 
deposits and indications about which too little is 
known to give adequate information of their 
characteristics and possibilities. The annual con- 
sumption of iron ore in Australia is at present about 
4,000,000 tons and consumption is expected to 
reach 7,700,000 tons by 1970. Such increase does not 
give any long life to the reserves as estimated and 
that life would be reduced if expoit were permitted. 
It is contended that in this period additional reserves 
will be proved, but in an ore such as iron, the 
demand for which in Australia is increasing so sub- 
stantially, reliance on the future to compensate for 
the depletion of known tonnage would be very 
unwise. It is, therefore, doubtful if there will be any 
relaxation in the embargo. At the same time it 
should be realized that there are occurrences of 
taconite, of considerable extent, which may yet 
become commercial ore. 

Sponge Iron.—Japanese steel experts have visited 
Australia to investigate coal, iron, and bauxite 
deposits in the south-west of Western Australia. At 
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the same time they are to examine the possibilities 
for a sponge-iron industry in the southern part of 
the State. It is stated that the interest of the 
Japanese is welcome, but the State Government 
attitude is very cautious. The Government has been 
engaged for some time in negotiations with Broken 
Hill Proprietary on the possible development of an 
iron and steel industry. 

Mica Mining.—The southern area of the Northern 
Territory and parts of the north-west of Western 
Australia have produced mica of high quality, but 
the industry has never flourished, possibly because 
it has been in the hands of working parties of miners. 
The Commonwealth Government assisted the 
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industry by the establishment of a dressing centre 
and a pool for dealing with the marketing of mica, 
but has now decided to withdraw from the marketing 
of mica. Defence considerations and declining pro- 
duction no longer justify an enterprise that was 
established as a wartime measure. 

The output of mica has decreased from 60,000 Ib. 
in 1955-56 to 25,000 lb. in 1959-60, mainly because 
of the reduction in numbers of men engaged in pro- 
duction. In 1954 there were 70 miners operating 
but at the end of 1959 only 12 were engaged, a 
number which has since decreased to six. The pool 
has consequently been running at a loss. The chief 
localities of production in the Northern Territory 
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are the Hartz Range, north-east of Alice Springs, 
and Plenty River, still further east. The pegmatite 
dykes at both places carry a high percentage of mica 
in large blocks and its quality is high, the general 
run of the sheets large. The mica was roughly 
trimmed at the mines, packed, transported by motor 
truck and rail to the works, about 1,700 miles 
distant. 

Gold.—Gold Mines of Kalgoorlie (Aust.) has 
reported interesting developments at the Old 
Bayley’s mine. An internal shaft is being sunk from 
the No. 11 level to give access to the Princes and 
New Princes reefs at lower horizons where high 
values have been met. Since the end of the year 
driving from this shaft at No. 12 level has exposed 
a continuous length of 86 ft. of ore with an average 
grade of 26-5dwt. gold over 46in. in the New 
Princes reef. 

Gold Mines of Australia, which has done con- 
siderable prospecting in eastern Australia, has been 
drilling on the northern extension of the auriferous 
rocks on the old Stawell goldfield, once an important 
Victorian gold producer. It is understood that ore- 
bodies of importance have been located to the north 
of the old worked area which could form the basis 
for one, and possibly two, mines. By present 
standards grade would seem to be just above the 
payable line. 

Drilling is proceeding for extensions of the 
Clunes, Victoria, ore-bodies, in which work the 
Victorian State Government is assisting ona /1 for £1 
basis. Clunes was the first underground mine worked 
in the State in the early 1850s and was rich and 
extensive. Repetition of the worked-out mineraliza- 
tion may occur in depth below the old workings or to 
the north and south along the same anticlinal fold 


on which the old mines worked. A number of quartz 
reefs have been intersected with some significant 
mineralization but low gold values. 

Tale.—The Western Mining Corporation has 
acquired a half interest in the Three Springs talc 
mine, located near the Perth—Geraldton railway line, 


about 190 miles north of Perth. Use of talc is 
steadily increasing in Australia. High-grade talc 
reserves exceed 1,000,000 tons and there is a much 
larger quantity of lower-grade talc proved. 


FAR EAST 
October 16. 

Oil Survey for Thailand.—<A survey for oil is to be 
made in northern Thailand next year, the Fuel Oil 
Organization of the Ministry of Defence having 
allotted a sum equivalent to £100,000 for the 
purpose. The Organization is also looking into a 
plan to import crude oil to feed a refinery, but in 
this connexion it can be noted that the Standard 
Oil Company of Indiana recently withdrew its 
proposal to build such a refinery in Thailand, 
according to a Bangkok report, because oil prices 
have become unfavourable. 

Tin and Penang.—The Indonesian Government’s 
decision to send tin ore to Penang for smelting 
has caused the latter’s trade figures to swell. 
Statistics for the second quarter of 1960 issued by 
the Ministry of Commerce and Industry showed that 
the island imported 2,676 tons of Indonesian tin ore 
and concentrates valued at (Malayan) $12,000,000. 

This accounted for 36% of Penang’s total of 
$33,000,000 worth of imports from Indonesia for 
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the three-month period. The total for the corre. 
sponding period of last year was about $20,000,000. 

Brunei.—During 1958 high-grade glass sand was 
discovered in Brunei. Extensive deposits of suitable 
white quartz sand occur between the Telamba and 
Tutong rivers near the coast, midway between 
Brunei Town and Seria. 

In the year oil and natural gas were worked by the 
Brunei Shell Petroleum Company, whose _head- 
quarters was at Seria. Production was about 
38,500,000 barrels, mostly obtained from the oil- 
field at Seria. This was some 2,900,000 barrels less 
than the year before, partly due to lack of market 
demand. Some 708,000 barrels of natural gasoline 
were produced at the gas plant. A total of 178,974 ft. 
of hole was drilled in Seria Field compared with 
135,163 ft. in 1957 and 30 new wells were completed 
as oil producers. Exploration was continued, 
including marine drilling. In preparation for 
additional land exploration drilling early in 1959 
road-building operations were commenced to the 
north-east of Tutong. 

A Geological Survey Office has been established 
and a geologist and technical assistant seconded 
from the Kuching office of the Geological Survey 
Department. A considerable amount of work was 
done in the search for stone and development of 
supplies of stone, particularly gravel deposits, and 
at the end of the year no building projects were 
held up through lack of this vital construction 
material. 

Hong Kong.—For such a small area Hong Kong 
possesses a remarkable variety of minerals, according 
to the Colony’s ‘“‘ Commerce, Industry and Finance 
Directory for 1960,’’ now available. The areas in 
which these minerals are worked are on the main- 
land of the New Territories and on some of the 
islands in the region, including Lantao. Iron ore and 
kaolin are exported to Japan and Formosa, wolfram 
to the United Kingdom and United States, and 
graphite to the United Kingdom, United States, and 
Formosa. The Ma On Shan iron-ore mine was first 
prospected in 1906 and had been operated sucess- 
fully since 1949. Its re-organization from opencast 
to underground mining was completed in 1957 and 
the mine is now supplying the ore-dressing plant 
with some 700 tons per day of ore of average 32% 
Fe for concentration up to 56% Fe. Wolfram and 
graphite mines are worked by underground methods; 
kaolin clay, quartz, and feldspar mines are opencast. 
Prospecting continues for further deposits in 
economically worthwhile quantities. 

Power to grant prospecting and mining licences 
has been vested in the Commissioner of Mines who 
is concurrently Commissioner of Labour.  Pro- 
specting licences may be granted for periods of six 
months, renewable up to a maximum of two years, 
while mining licences may be granted for periods of 
six months, renewable up to a maximum of five 
years. Mining leases may be granted up to 4 
maximum of 21 years by the Registrar General in 
his capacity as Land Officer. A royalty of five per 
cent. of the value of all minerals won by a licensee or 
lessee was payable to the Government. 

Production of minerals in 1959 are given as 
follows (in long tons) :—Feldspar, 1,716; graphite, 
80% C, 1,924, 50% C, 1,358; iron ore, 119,893; 
kaolin, 7,256 ; quartz, 3,571, and wolframite, 39. 

Borneo Bauxite.—A Japanese mining and engi- 
neering team has completed a survey of bauxite 
deposits in West Borneo and is preparing a report 
to submit to the Indonesian Government, which 
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controls the territory concerned. Some of the 
bauxite was expected to be processed in West Java 
and Japan ‘‘ for experimental purposes’’ at the 
outset. 


SOUTHERN AFRICA 
October 28. 


Union Economy.—In its review for the second 
1960 quarter the South African Reserve Bank 
reported that, taking into account price movements, 
the real gross national product per capita rose by 
about 3°, in the 1959-60 period against a slight 
decline in the previous year. Characteristics of the 
second quarter were a substantial rise in consump- 
tion, a small increase in gross domestic saving, with 
indications of a marked rise in gross domestic 
capital formation. The last was _ principally 
accounted for by a considerable rise in private 
investment largely effected by increased investment 
in stocks and to a less extent by higher fixed invest- 
ment, which offset reduced fixed investment by the 
South African Railways. Greater imports, exports, 
discounts and advances of the commercial banks, 
more building plans passed, higher gold production, 
and increased retail sales, offsetting the sharply 
lower stock exchange turn-over, were also evident 
in the second quarter. Against these conditions 
must be set the further decline in the gold and 
exchange reserves during the second quarter, due 
largely to the continued outflow of capital, the 
higher excess of imports over exports, and a 
substantial increase in invisible payments due to 
seasonal factors. 

The latest data and statistics issued by the Bank 
on the external liabilities and assets of the Union 
covers the period to the end of 1959. Over the 
period 1956 to 1959 direct investment by external 
interests rose to £927,900,000, the greater part of 
this increase being derived from re-investment of 
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undistributed profits. Non-direct investment (in 
securities and loans) by external interests in the 
Union increased by only £12,700,000 in the 1956 to 
1959 period. The United Kingdom’s share in the 
increase from 1956 to 1959 was £37,400,000 to 
£903,000,000 ; that of the U.S.A. rose by £28,700,000, 
that of the I.M.F. and the International Bank for 
Rehabilitation and Development by £26,000,000, 
and of France by £6,200,000. 

The phase of the debate on South Africa’s need 
for and reliance on external capital entered the 
calmer atmosphere of elaboration and explanation 
over the past month. Perhaps the debate can be 
summed up in the question whether South Africa 
can get by without new or fresh capital from 
abroad—that is, whether it can rely only on that 
capital which is formed within the country after 
allowing for distribution of dividends to external 
holders, without the restraints of direct and indirect 
austerity measures. Another form of the same 
question is whether profit margins can be maintained 
indefinitely at high enough levels in the country 
to satisfy its capital requirements without adequate 
supplementation from abroad. The rate of savings 
within the country is related to both forms of the 
question: with this assertion few will quarrel. 
Anyway the general question of capital formation 
can never be divorced from method. The Prime 
Minister has assured the country that the Govern- 
ment’s official policy is to strengthen industrial 
development on the basis of private initiative with 
the least measure of official interference. 

New Filter Units.—The Stellar filter units, which, 
it is understood, have given very satisfactory 
results in tests runs and in the initial productive 
operations at the Free State Saaiplaas mine where 
trial milling has been in progress are now being put 
in at other mines. For example, East Rand Pro- 
prietary Mines, Ltd., is expected to commission its 
new centralized gold plant at the Central Shaft in 
the immediate future and Stellar filtering units have 
also been incorporated in the cyanide section of this 
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plant. Other mines which have or are installing 
these units include, it is believed, West Driefontein, 
Leslie, and Bracken. 

Transvaal.—With the recent completion of the 
No. 3 Subvertical at Venterspost and progress in 
sinking the No. 2B tertiary incline shaft the 
ventilation flow in the deep-level southern section 
has been improved and development there is 
expected to be intensified, particularly when the 
No. 3 unit has been commissioned by about mid- 
1961. The outlook for a higher milling rate and an 
improved ore-reserve tonnage will become brighter 
from early next year. 

Buffelsfontein Gold Mining, which reports satis- 
factory progress in shaft sinking in the north- 
western section and is engaged on operations 
preliminary to sinking another shaft system to open 
up the eastern section, has nearly completed 
extensions to its gold plant. Payable reef develop- 
ment values have remained satisfactorily high, but 
it is possible that with the extension and expansion 
of operations as projected reef values may decline 
somewhat. The mill yield should not be materially 
affected. 

The Kinross field is the only South African 
goldfield where the somewhat erratic Kimberley 
Reef is the main economic horizon, but Winkelhaak 
Mines is maintaining a drilling programme to 
provide adequate information of the geological 
structure and trend of values to ensure good 
planning of the future extension of underground 
operations. Preliminary operations for sinking the 


No. 2 Shaft system in the south-eastern section are 
well advanced. There can be few who would com- 
plain about the thoroughness with which the 
company’s lease area is being prospected by surface 


drilling well ahead of the extension of underground 
development. Three bore-holes were completed 
in the third 1960 quarter in the north-western 
section, 10,000 ft. or so north of the present under- 
ground workings, bringing the total number of 
bore-hole intersections of the Kimberley Reef 
to date to nearly 90. 

The sub-vertical shaft of Doornfontein Gold 
Mining, in the extreme south-eastern section which 
has been connected with workings about 5,600 ft. 
to the north on two levels, recently intersected the 
Main and Carbon Leader Reefs at about 7,500 ft. 
below surface. The final depth of the shaft as 
presently projected will be nearly 10,000 ft. Values 
on both horizons were disappointingly low, 
respectively 68 and 73 in.-dwt. in a zone that, 
particularly with respect of the latter reef, is 
regarded as the high-grade zone of the mine. 
Unfortunately bore-hole data are inadequate for an 
accurate assessment of the potential of the lease 
area as a whole. Nevertheless on the disclosures 
eastwards an improvement of the values in the 
section mentioned above those disclosed in the 
shaft is a reasonable expectation. Development 
has been continued westwards into the central 
section of the mine on one level from No. 1 Shaft 
workings and limited sampling of the Carbon 
Leader Reef, near the sub-outcrop zone where it 
strikes southwards, suggests a marked falling-off of 
values in the section. However, the mine appears 
confident that ore tonnage at least of a marginal 
grade is available in the central section. It has 
therefore decided to sink No. 2 Shaft just beyond 
the sub-outcrop zone to facilitate opening up the 
west-central section and to provide ventilation for 
the extension of operations laterally and at depth. 


The development level referred to has reached a 
point about 1,500 ft. from the projected site of the 
new shaft. 

At Libanon the Harvie-Watt Shaft was within 
a few hundred feet of its final depth of 6,590 ft, 
at September 30. It is scheduled for commissioning 
after mid-1961. Situated in the extreme southem 
section of the lease area the shaft is expected to shed 
some light on the persistence east of West 
Driefontein of the Carbon Leader horizon. The 
shaft has already been connected up with the 
Ventersdorp Contact Reef workings to the north. To 
the east of the shaft, in the south-eastern boundary, 
mineral rights over about 50 claims have been 
secured. : 

South Roodepoort Main Reef Areas has extended 
its mining area by about 161 claims, in which 
exploratory development is being continued. The 
gold plant has been modified to raise the treatment 
rate and improve extraction, the efficiency of which 
has been increased by the installation of two new 
tanks. 

In order to avoid placing Stoltzburg Asbestos 
(Chrysotile) Holdings in liquidation loan-creditors 
of the companies have made an offer of settlement, 
This will avoid the costly procedure of liquidation, 
obviate the winding-up of the company, and may 
conserve something for the shareholders. The 
creditor companies are particularly concerned at the 
slow rate of sales of accumulated fibre stocks 
valued at £53,000. Recently completed exploratory 
operations at the mine disclosed only low-grade 
fibre with a low-percentage recovery. 

Orange Free State.—The trend of Basal Reef 
values in the extreme southern section of the lease 
area of St. Helena Gold Mines would appear to be 
definitely downwards, especially in the sub-outcrop 
zone. Until the contrary is shown it is not an 
unreasonable expectation that values _ should 
improve at depth eastwards. The bore-hole grade 
range has been about 440 to 500 in.-dwt. and 
payability about 55%. The last ore-reserve grade 
was 412-5 in.-dwt. over 55 in. 

With trial milling in progress in a gold plant 
capable of treating 50,000 tons to 60,000 tons a 
month production at Free State Saaiplaas should 
not now be long delayed. The treatment capacity 
will be advanced to 100,000 tons to 120,000 tons a 
month in line with the proving of adequate ore 
reserves. Development results in the third quarter 
showed a welcome recovery, especially in the scale 
of these operations and in payability, the aggregate 
to September 30 being 10,630 ft. sampled of which 
6,285 ft. or 59-1% were payable averaging 
365 in.-dwt. Water-bearing fissures have been 
retarding operations, which in turn has_ been 
reflected in stope development below the scheduled 
rate. However, water pumped to surface has been 
well below the pumping capacity installed—namely, 
11,000,000 gal. a day, which provides for the 
extension of workings. 

The Northern Lime Company continued to 
experience a high level of demand for its lime last 
year and an expanding demand for limestone 
products. To cope with the latter the company 
is considering the installation of additional crushing 
and screening equipment. At the old Taungs works, 
mechanization is being extended further with a 
considerable degree of success. At the more 
mechanized Silver Streams works, improvements 
and modifications have enabled the operators to 
produce at above the rated capacity. Sprays using 
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water with a chemical additive have been installed 
at key points to overcome, successfully, a dust 
problem. 

The South African Iron and Steel Industrial 
Corporation, which operates iron-ore mines at 
Thabazimbi in the Western Transvaal and at 
Sishen in the Northern Cape and steelworks at 
Pretoria and Vanderbijl Park in the Transvaal, now 
projects an extension of its programme of expansion. 
The extended programme which sets an output 
target of an additional 2,000,000 tons or so will be 
advanced over the period to about 1972. 

Uranium.—Following the Vienna conference of 
the International Atomic Energy Agency the 
chairman of the South African Atomic Energy 
Board announced that henceforth it would not be 
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bound to confine its sales of uranium oxide to Agency 
countries. Exports of radioactive mineral, which 
were valued at £48,731,000 in 1959 and £31,600,000 
in the first eight months of 1960, are of such im- 
portance to the country that they should be main- 
tained or increased, added the chairman, Dr. T. E. W. 
Schumann. 

Dominion Reefs (Klerksdorp) has secured a 
174% interest in an exploratory programme to be 
conducted in an area of about 123,840 claims, 
lying to the west of the company’s holdings, west of 
Klerksdorp, towards Wolmaranstad in the Western 
Transvaal. The other major participants are 
Consolidated Gold Fields of South Africa (523%) 
and the Anglo American Corporation of South 
Africa. The company’s participation will involve 
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expenditure of £27,000 spread over the next two to 
three years. 

Central African Federation.—A survey by De Beers 
Consolidated Mines has disclosed that in the 
Northern Province of Nyasaland no evidence has 
been found of a continuation of the diamond belt 
extending from the Northern Cape Province through 
to Tanganyika. In fact, nothing was found to 
indicate that diamonds would be found in the 
whole country. 

Ammonia  Plant.—African Explosives and 
Chemical Industries, Ltd., has completed and 
commissioned its new major ammonia plant at 
Modderfentein near Johannesburg. Erected at a 
cost of about £10,000,000 the new plant will double 
the ammonia-producing capacity of the Modder- 
fontein works to about 145,000 tons a year. Most of 
the increased output will be absorbed in the synthesis 
of urea which will be produced at the annual rate of 
about 110,000 tons. This is regarded as sufficient 
for the country’s requirements. 

Following an earlier donation and low-interest 
loan, respectively half of the total of £1,300,000 
made available to the Northern Rhodesian Govern- 


Notes 


Water Infusion Unit 


The increasing use of water infusion in 
coal mines as a means of combatting the 
dust hazard created in underground blasting 
in British coal mines is reflected in the 
particulars of a new water infusion unit 
which have been issued recently. The unit, 
which is illustrated, includes an infusion 
pump, which consists of an oil hydraulic 
circuit driving two reciprocating rams directly 
coupled to the two rams of the water pump. 
The oil is supplied from an automatic 
variable-delivery unit and the output of the 
water pump is eight gallons at 3,000 p.s.i., 
infinitely variable down to 22 gallons at 
1,100 p.s.i. The control of the pump can be 
adjusted so that an output of 5 gallons at 
1,500 p.s.i. is obtained to supply water for a 
conveyor ramming system. Under these 
conditions, at a small extra cost, it is possible 
to utilize the oil circuit to drive a 5-h.p. 
portable stable hole conveyor or a hydraulic 
drill. 
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ment by the mining companies of the Copperbelt 
for providing primary education for African children, 
the same companies have advanced a further sum of 
£323,000 on the same terms. This additional amount 
will be used to extend junior secondary education at 
Kitwe to the senior secondary level, to provide 
additional primary-school facilities at Broken Hill, 
to establish secondary education at the latter centre, 
and to contribute to the extension of the teacher- 
training college. The terms of the overall agreement 
are that the Government accepts the recurrent 
expenditure involved in the original and the now 
extended programme. 

General.—De Beers Consolidated is to embark on 
the production of synthezised diamond grit. A plant 
is being erected at Springs on the East Rand in the 
Southern Transvaal. Further details are expected 
to be released in the near future. 

Cape Asbestos South Africa (Pty.), a major 
producer of asbestos (Cape Blue), is bidding for 
control of the Small and Parkes Co., in the United 
Kingdom, which manufactures belting and brake- 
linings. 
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The oil pump is driven from a 30-h.p. 
electric motor which is fan cooled and 
flameproof, (550 V. 3-phase, 50 cycles) 
mounted above being a mild-steel tank with 
two compartments to hold water and hydraulic 
oil. The whole equipment is mounted on a 
mild-steel fabricated baseplate over wheels at 
a rail gauge to suit requirements. 

Associated with the pump system is the 
infusion gun to provide a means of sealing 
the hole drilled into the coal and at the same 
time allow the pumping of high-pressure 
water for seam infusion. It consists of a 
neoprene seal expanded radially against a 
shoulder by means of hydraulic pressure. 
The seal is contained in a tube which has two 
separate passages, one of which allows 
passage of the infusion liquid and the other 
of which allows hydraulic liquid to actuate 
the piston expanding the seal. The hydraulic 
fluid is supplied by means of a hand pump and 
the infusion fluid by the power unit 
described. For deep drillings guns may be 
used in series. 
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These notes are made available by Richard 
Sutcliffe, Ltd., of Horbury, Wakefield. 


Self-Propelled Coal-Cutting 
Machine 


The Kersey model “ TD,” claimed to be 
the only single-phase coal-cutting machine 
especially designed for truck coal operators, 
has a daily operating cost about one-quarter 
less than conventional equipment. Ruggedly 
built, this tractor-type hydraulically-operated 
machine has cutting speeds of 24 in. per min. 
Less down-time is ensured with direct drive 
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Water 
Infusion 


Unit. 


to cutter bar—there chains or 


sprockets. 
Specifications : 
Cutting height: 18 in. 
Tramming height : 23 in. 
Cutter bar available in 5} ft. and 6 ft. lengths 
Kerf: 3, in. 
Cutting speed : 24 in. per min. 
Bits : low cost, throw-away type. 
Drive : four-wheel tandem-drive. 
Motors: Single phase—15 h.p. 
Three phase—15 h.p. 
Direct current—15 h.p. 
Steering : Tractor type, hydraulically operated. 
Tram speed: Up to3 m.p.h., forward and reverse. 
Tyres : 5,000 by 8 “ Notat ’’ puncture proof. 
Feed : Drums, hydraulic type with friction brake 
on tail rope. 
Lights : Sealed beam 125 V., front and rear. 
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The machine, which is illustrated here, is 
made by the Kersey Manufacturing Co., Inc., 
of Bluefield, Virginia. 


Power for Mauritania 
Development 

Recent orders for generating sets received 
by Mirrlees, Bickerton, and Day, Ltd., of 
Hazel Grove, Stockport, are connected with 
plans for the exploitation of the iron-ore 
deposits of Mauretania. The equipment to be 
supplied for this remote area in north-west 
Africa, situated some 400 miles from the 
coast, covers two distinct projects. At Fort 
Gouraud, the new mining town, four KVSS12 
and one KSS6 engines are to be installed. 
These are basically similar engines but the 
KV type is a “V” form, 12-cylinder, 
turbo-charged unit with charge air cooler 
and the K type is a vertical four-stroke 
also turbo-charged unit and with air charge 
cooler. The operating speed of both sets will 
be 428 r.p.m. and each 12-cylinder engine will 
develop 3,168 b.h.p. and the 6-cylinder 
engine 1,548 b.h.p. The engines will directly 
drive Brush alternators producing 2,260 kW. 
each and 1,100 kW. respectively. They will 
be wound for 5,500 V. 3-phase, 50-cycle 
supply. The Brush “ Rectifex ’’ system on 
excitation is to be used. These sets are to 
supply power for all the earth-moving and 
mining equipment, as well as power for the 
town itself. 

For Port Ettiene, where the ore will be 
loaded into ships, seven JVSS12 generating 
sets are to be supplied. These are “V” 
form, 4-stroke, turbo-charged units with 
turbo-air coolers operating at 750 r.p.m. 
The alternators will be direct coupled Brush 
machines each developing 1,014 kW. and 
again wound for 5,500 V. 3-phase 50-cycles 
supply. The Rectifex system of excitation will 
be also embodied. In this case the power will 
mainly be used for the town and docks, but it 
is also understood that a line will be taken to 
Fort Gouraud and if required supply power for 
the mining plant parallel with the KV Sets. 

In the case of the Fort Gouraud installation 
the engines are to be radiator cooled, as the 
water supply is a problem, and to maintain 
the utmost efficiency for the air charge 
coolers separate forced-draught coolers will be 
supplied. At Port Ettiene a heat exchanger 
closed fresh water circuit is to be used with 
secondary cooling by sea water and sea 
water will also be used through the air charge 
coolers. 


Personal 


A. L. AUSTEN, resident mining engineer in Africa 
to the British South Africa Company, has been 
appointed a director of Baluba Mines and Chambishj 
Mines. 

J. R. Brown is returning from Northern Nigeria, 

F. A. Forwarp has been awarded one of the 
John Scott awards of the City of Philadelphia for 
the invention of the metal extraction processes 
associated with his name. 

K. G. Hooper has succeeded W. RANDERSON as 
London secretary of Union Corporation, Ltd., and 
secretary of Bay Hall Trust, Ltd. Mr. Randerson 
is to remain an assistant manager of the Corporation 
until December 31 next and thereafter available in 
a part-time consultative capacity. 

T. H. B. LAWTHER is now with the mining plant 
division of F. Taylor and Sons (Manchester), Ltd. 

R. B. McConneE Lt has left for British Guiana. 

R. H. MAcWILL1AM has been appointed a director 
of Selection Trust, Ltd. 

A. E. RicHarps has been appointed managing 
director of Universal Matthey Products, Ltd. 

Joun S. Smart, Jr., has been elected president of 
the Metallurgical Society of AIME for 1961. 

CHARLES W. SMITH has left for Malaya. 


REGINALD HUBERT WALKERDINE who died on 
October 16, aged 54, commenced in mining in 1924 
as a student under the late Walter Preston, then 
manager of Rufford Colliery. He attended 
Nottingham University from 1925 to 1927, where he 
obtained his B.Sc. (Lond.) He obtained his First 
Class (Managers) Certificate in May, 1930. Fora 
short time he was employed by the Butterley Co. 
as a research scientist and immediately prior to 
joining the Colliery Guardian in 1931 he was 
employed as a night overman at Thoresby Colliery. 
He was appointed editor of the Colliery Guardian in 
1944, a director of the publishing company in 1948, 
and assistant managing director in 1949. 

EBrYAN Roe, who died on October 7, aged 63, 
was at the Camborne School of Mines from 1912 to 
1915, in which year he joined the Forces. He 
returned to Camborne in 1919 and took his diploma 
in the following year. After a period in Bolivia 
Mr. Roe went to West Africa, working with various 
tin, gold, and diamond mining companies, from 1935 
to 1942 with Consolidated African Selection Trust. 
The period from 1942 to 1945 was served with the 
Ministry of Fuel and Power in South Wales. In 1946 
he went to Burma, in 1952 returning to Nigeria to 
work with Gold and Base Metals of Nigeria, Ltd. 
Mr. Roe, who was formerly an Associate of the Insti- 
tution of Mining and Metallurgy, had since 1956 
been in poor health. 

GEORGE AUGUSTUS WHITWORTH, who retired at 
the end of last year as Principal of the Camborne 
School of Mines, died on October 14. Trained in 
Camborne and at Armstrong College, Newcastle-on- 
Tyne, Lt.-Col. Whitworth went to Camborne 
School of Mines following service in the army during 
the First World War, taking his diploma in 1921. 
He then worked on the Rand for some 10 years before 
taking a post as a lecturer in the Witwatersrand 
Technical College. In 1935 he was appointed a 
lecturer in the Camborne School of Mines, becoming 
Vice-Principal in 1942 and Principal in 1946. For his 
services with Civil Defence and the Home Guard 
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Lt.-Col. Whitworth was awarded the O.B.E. He 
was a Member of the Institution of Mining and 
Metallurgy and had served on the Council. 

ARTHUR JAMES CappickK died on August 11, 
aged 74. Trained as a metallurgical chemist in 
steelworks in the Middlesbrough area, he was 
from 1904 to 1910 in charge of metallurgical 
control at various engineering works in England. 
In the last-named year Mr. Caddick was appointed 
a chemical and metallurgical engineer by the Rio 
Tinto Company in Spain, becoming manager of the 
smelting works and the research department and 
later chief metallurgical engineer. He returned to 
this country in 1926 and then acted in a managerial 
and consultative capacity for several chemical 
manufacturing companies and coke-oven works. 
At his retirement in 1953 he was general manager of 
one such works in Middlesbrough. A Member of 
the Institution of Mining and Metallurgy he had 
contributed many articles to the MAGAZINE. 

Cyrit Burton Nort, one of British Columbia’s 
most widely-known mining engineers, died on 
August 4, aged 73. Born in Nova Scotia, he 
enlisted in 1914 and served with the Canadian 
Engineers, commanding the First Tunnelling 
Company at Messines Ridge. He received the M.C., 
the D.S.O. and Bar, and was mentioned five times 
in despatches in World War I. In World War II, 
with the Royal Canadian Engineers, he directed the 
Canadian units in excavations at Gibraltar for an 
underground hospital. After World War I Lt.-Col. 
North managed in succession the fabulous Dolly 
Varden mine at Alice Arm, the early B.C. Silver 
operation at Stewart, the Duthie base-metal mine at 
Smithers, and the first B.C. Nickel exploration at 
Hope. In later years he was chief engineer for 
Northern Construction and J. W. Stewart, Ltd., in 
which capacity he directed the driving of the 
domestic-water tunnel under Burrard Inlet, the 
construction of the Waneta dam near Trail, and the 
blasting of Ripple Rocks. He was a Member of the 
Association of Professional Engineers of British 
Columbia and of the Canadian Institute of Mining 
and Metallurgy. 


Metal Markets 


During October ! 


Copper.—The long-threatened strike at the 
Anaconda Company’s big mine at Chuquicamata, in 
Chile, broke out on September 30, yet from that date 
onwards prices grew steadily weaker until, by the 
end of October, nearby values on the London market 
were no more than £220 per ton. Not only has the 
strike continued all through the intervening period, 
but at the time of writing, indeed, the company and 
the union appear to be no nearer a settlement, 
despite all the efforts of the Federal Mediator. 

_ The interruption in production at Chuquicamata 
is not the only bull factor to have emerged in the last 
month. Within hours almost of the outbreak of the 
Strike the Northern Rhodesian producers announced 
immediate cutbacks in supplies amounting to some 
9,000 tons a month altogether and since then Union 
Miniére, the Congo producer, has followed suit by 


1 Recent prices, pp. 264, 304. 
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announcing a 10% cutback. These are, however, 
only very small in relation to the present overall 
surplus. The various statistics show this clearly 
enough every month but, if anything, it was 
illustrated even more impressively in October by 
the day-to-day behaviour of London Metal Exchange 
spot values.!_ Hardly once did they rally and when 
they did improve they only did so by about {l a 
time. That, in a nutshell, is a measure of just what 
the current surplus means to those engaged in daily 
trading. 

Early in the month there were few people, if any, 
who expected the Chilean strike to last more than a 
few days. Sentiment was therefore still just as 
bearish as in September, when the strike was no 
more than a threat, and this was reflected in the way 
the U.S. custom smelters went about cutting their 
prices. The effect on the market in this country was 
to weaken sentiment still more, even before the 
bigger cuts in the U.S. primary producers’ rates to 
30 cents. Had it not been for the flurry of activity in 
the gold market in the second half of October there 
are some observers who consider copper prices would 
have gone on sliding, perhaps as far down as £210. 
In the event, however, matters proved otherwise 
and the market steadied itself once prices fell 
below £220. 

However, without the stimulus of further activity 
in the gold market to prevent sentiment from 
becoming too bearish again, it could be that prices 
may well be in for some further falls before they 
improve. Certainly a considerable strengthening in 
the basic situation must precede any serious recovery. 
If such were in early prospect a rather larger con- 
tango than existed at the end of October might be 
expected. Instead, three months’ values have 
closely followed cash values in their ups and downs 
in the last few weeks. The immediate future hangs 
very much on developments in Chile. 

Copper consumption in the United Kingdom in 
August was 49,100 tons, of which 38,055 tons was 
refined. Production of primary refined copper in this 
country in August amounted to 9,076 tons, while 
secondary refined output was 8,020 tons. Stocks of 
refined copper rose sharply, this time from 
77,918 tons to 89,809 tons. At 20,785 tons, blister 
stocks were also a little up on the end-July figure. 

Tin.—After the scare at the end of September 
that Malayan tin stocks might be brought on to the 
market with a rush this quarter—a scare caused by 
the unusually high level of turnover on the Singapore 
market on September 30—the tin market has been 
largely free from any further such worries. The 
overall level of daily offerings on the Singapore 
market in October was no higher than in the second 
half of September when the Malayan producers 
began selling metal from stock against their unfilled 
third-quarter quotas. 

Nevertheless, the London market ! has tended to 
follow the Singapore market closely in recent weeks. 
Nearby prices were stimulated to some firmness by 
the dock strike in the early half of the month, which 
caused a fairly tight supply position in this country 
and for that reason alone further movements 
tended to follow those on the Singapore market. 
Had they not there was a good chance at one time 
that London might have proved a much more 
attractive proposition than Singapore and metal 
might thus have been drawn out of the country, 
forcing values up. However, whereas nearby metal 


1 See Table, p. 304. 
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was firm at more than £800 until some little time 
after the settlement in the docks, forward tin 
remained resolutely in the £790 to £800 range. 

There were two reasons for this basic bearishness, 
which was underlined at one juncture by a back- 
wardation of the extent of some £11 to £12 per ton. 
For one thing, it was not appreciated that supply 
prospects were by no means as plentiful as 
some observers would have had the trade believe a 
little while ago. For another, most people were 
inclined to view the overall economic situation with 
continued caution. The easier supply position 
towards the end of October, with work at the docks 
proceeding normally once more, was reflected in 
some fairly sharp falls in spot values on the London 
market and by the very end of the month the back- 
wardation was down to about £1 per ton. 

U.K. tin consumption in August totalled 
1,696 tons, while production was 1,907 tons. Stocks 
at the end of August were slightly less than at the 
end of July (11,771 tons, against 11,797 tons). 

Lead.— October was another poor month for the 
lead market, with prices ! at one time down to as 
little as £66 5s. a ton, only a few shillings above the 
lowest post-war value, which was established at the 
end of March last year. The dock strike had little 
apparent effect on prices or on arrivals, for Spanish 
lead came on to the market in quantity in the first 
half, but once it was out of the way the metal did 
at least remain at much the same values as when it 
was on, which was one small mercy for which pro- 
ducers could be thankful. With the upsurge in 


interest in gold in the middle of the month, however, 
the lead market did begin to take on a certain 
amount of new strength ; at less than £70 per ton it 
no doubt presented one of the best of all prospects 


other than gold for speculators hedging against 
possible currency devaluations and prices at one 
time got back within sight of £70. Since the interest 
went out of the gold market, however, lead values 
have tended to sag once more, although by no means 
as much as in past weeks. 

U.K. August lead consumption amounted to 
28,735 tons. August output of English refined lead 
was 6,494 tons and end-August United Kingdom 
lead stocks totalled 59,595 tons, as compared with 
53,069 tons at the end of July. 

Zine.—It is not very many months ago that £90 
per ton was considered an effective “ floor’ price 
for zinc. In October, however, that same figure was 
in fact a ceiling.! All-in-all, however, October was 
not too bad a period for the zinc market. In itself, 
anything below £90 is certainly not a satisfactory 
price for producers to be realizing for zinc, but 
remembering the weakness of the lead market, in 
which they are also interested, they were inclined to 
consider themselves lucky when values crept up to 
the upper /80s at quite an early stage. After that 
they were perhaps even more lucky that values 
never sagged markedly. 

What kept the market firm? For one thing 
sentiment was given a boost by the flurry in gold 
prices, which had a stimulating effect on commodity 
prices generally, but of even more basic importance 
was the fact that consumption continued to hold up 
well, despite all the gloomy forecasts made in recent 
weeks about hard times in the motor and other zinc- 
using industries. It held up so well, in fact, that by 
and large, in the latter half of the month at least, 


1 See Table, p. 304. 
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supplies and demand were just about as_ well 
baianced as they were earlier in the year when 
values ruled considerably higher than they do to-day, 
Nevertheless, there remains plenty of metal around 
which could be offered at any time and therefore it is 
difficult to see any further marked improvement in 
values in prospect for the time being. 

U.K. zinc consumption in August was 25,764 tons, 
Output was 5,022 tons and stocks at August 30 
totalled 53,584 tons. 

Iron and Steel.—October was a mixed period for 
the British steel industry. During the middle of the 
month production reached the highest point ever— 
steelworks were working at an average yearly rate 
of 25,820,000 tons in one particular week, while on 
the other hand its biggest single customer, the motor 
industry, started to slow down car production 
because of a drop in home and overseas orders. The 
motor trade is the major consumer of sheet steel 
and the first thing to happen on the sheet market 
was the ending of the high rate of foreign sheet pur- 
chasing. Domestic wide-strip mills are experiencing 
an easing pressure but are still busy and, along with 
almost all other mills, are expected to remain so for 
several months to come. 

The heavy steel mills, in fact, are doing well, with 
impressive orders in hand from a host of heavy 
engineering and plant manufacturers and civil 
engineers. Delivery dates for heavy sections and 
plates are still fairly extended, but there are some 
soft spots. Orders for steel from the coal-mining 
industry, the railways, and the shipyards, for 
example, are on a restricted level. All three 
industries, important steel customers individually, 
are going through a difficult period and their troubles 
do not appear to be of only short duration. The only 
consolation to the steel industry—and this applies 
more particularly to the plate and section mills 
rather than the railway- and colliery-equipment 
makers—is that alternative outlets are available. 

Iron Ore.—Blast-furnaces in the U.K. continue to 
work at top pressure and consumption of iron ore has 
been kept at a high level as a result. To meet the 
furnaces’ swollen requirements imports of foreign 
ore have been stepped up considerably. In the first 
nine months of the year arrivals increased to 
13,569,557 tons from 9,275,021 tons in the same 
period of 1959. During this period Sweden supplied 
over 3,590,000 tons, followed by Canada _ with 
2,500,000 tons, Algeria with 1,550,000 tons, and 
Venezuela with 1,200,000 tons. Home ore pro- 
duction has been at a high rate this year; in the 
first eight months it was at an annual rate of 
16,758,000 tons. 

Aluminium.—Figures published in October point 
to 1960 proving an all-time record year for the 
United Kingdom aluminium industry. To begin 
with the Ministry of Aviation issued its monthly 
figures for July and although they show a decrease 
from June of more than 4,000 tons in the volume of 
United Kingdom fabricators’ total dispatches of 
aluminium semis they also show that total dispatches 
for the first seven months of the year amounted to 
255,413 tons—an annual rate of nearly 430,000 tons. 
These figures compare with a total of 194,912 tons 
for dispatches in the January—July period last year 
and actual dispatches for the whole of 1959 
amounting to some 350,659 tons. 

The biggest increases are to be seen in dispatches 
of rolled aluminium products (111,031 tons in the 
first seven months of this year, as compared with 
just over 88,600 tons in the same period last year) 
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and castings (62,099 tons, against some 51,206 tons). 
On the other hand, the biggest proportional increase 
has been in dispatches of extruded products, which, 
at 29,997 tons up to July 31, were more than one- 
third higher than in the seven months ended 
July 31, 1959. - 

Other figures published in October also pointing 
to a record year were the import statistics for the 
first nine months. Total imports of aluminium in all 
forms into the United Kingdom in the first three- 
quarters of the year amounted to no less than 
252,400 tons, about one-third more than in the same 
period last year. Broken down by countries of 
origin, this total also emphasizes the extent of the 
growth of the United States’ share of the U.K. 
market, about which so much has already been 
written both last year and this. Arrivals from the 
U.S.A. in the year up to September 30 amounted to 
about 85,800 tons, against 28,000 tons in the first 
nine months of 1959. Canada, on the other hand, has 
apparently lost some ground in the U.K. this year, 
in so far as her total share of overall British 
aluminium imports has dwindled to less than half 
(122,100 tons), although her tonnage is up from the 
105,400 tons recorded for the first nine months of 
1959. 

Antimony.—The antimony market is not usually 
subject to prolonged periods of activity. What 
activity there is generally comes in short spurts, 
after which the market is often quiet for weeks on 
end from the point of view of radically new develop- 
ments, although trading may be going on quite 
steadily. 

Such was the case in October. After the recent Is. 
per unit all-round advance in ore prices and the 
subsequent general increase in antimony metal and 
antimony products’ prices in September (discussed 
in last month’s report) the market has remained 
healthy in the last few weeks and prices have 
remained at £200 a ton delivered for English 
regulus 99% and £207 10s. for 99-6%. Sulphide ores, 
50°, to 55% and 60%, are again quoted at 20s. to 
2ls. and 21s. to 22s. c.i.f. per unit, respectively. 

Arsenic.—Arsenic has been a quiet market for 
many months past and October prices for the 
United Kingdom were again unchanged throughout 
at £400 a ton for metal and £40 to £45 a ton ex store 
for the trioxide. 

Bismuth.—A nominal price of 16s. a lb. for 1-ton 
lots ex store continued to hold for bismuth in 
October, although once again there were signs of 
growing consumer interest, as reported last 
month. 

Cobalt.—Cobalt prices remained unchanged in 
October in the absence of any new developments of 
market significance. United Kingdom contract 
material was again quoted, therefore, at 10s. 9d. 
per lb. delivered, against the open-market price in 
this country of 12s. per lb. The black and grey oxides 
were quoted throughout at 7s. 10d. and 8s. 4d. per Ib. 
respectively ; levels at which they have now been 
holding since the beginning of March. 

Cadmium.—An increase of 10 cents per Ib. in the 
American Smelting and Refining Co.’s domestic 
cadmium quotation at the very end of September, 
following reports of a growing shortage in the U.S., 
led early in October to an advance in the United 
Kingdom rate for American metal. Whereas it was 
formerly quoted at 10s. 6d. per lb. duty paid, which 
was below the new U.S. rate of $1-50, it is now priced 
at Ils. 

With the U.S. currently providing nearly as much 
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of the United Kingdom’s total cadmium imports as 
the various Commonwealth sources between them, 
it was expected that prices for U.K. and Empire 
refined would also be raised from the 10s. 6d. per lb. 
level of recent months, but no such increase has come 
about. Although consumption has still been pro- 
ceeding at a high overall rate in recent weeks, despite 
the gloominess of prospects for a number of 
cadmium-using industries, suppliers of Common- 
wealth material, in common with suppliers of 
Belgian cadmium, have continued to value the 
market somewhat less bullishly than their counter- 
parts dealing in U.S. metal. . 

At the end of the month, therefore, prices were 
still“ split ’’ with Commonwealth and Belgian metal, 
remaining on offer at only 10s. 6d. per Ib. 

Chromium.—Chromium metal has been devoid of 
any new market features for very many months past. 
In October the metal was again quoted throughout 
at 6s. 11d. to 7s. 4d. per lb. 

Tantalum.—Interest in tantalite has been rather 
more in evidence in recent weeks than for some time 
and the quotation was definitely strong at 700s. to 
750s. per unit for material assaying 60°, Ta,O,. 

Platinum.—The platinum market has been entirely 
devoid of new features recently, even during the 
period of acute interest in gold which characterized 
the market in the latter half of October. So far as 
non-Commonwealth material is concerned demand 
has been reported as practically non-existent, 
although the price remains at only £28 5s. to 
£28 15s. per troy oz., as against the £30 5s. asked 
for for South African and Canadian metal. 

Some surprise has been expressed at the quietness 
of the market during the period that gold prices 
were undergoing such marked day-to-day fluctua- 
tions, but there are two good reasons for this. On 
the one hand, with leading suppliers pushing .a 
policy of stable prices these days the metal has 
little or nothing to recommend it from the specu- 
lative point of view and, on the other, past experience 
has shown that any sharp rise in prices nearly always 
results in a sharp influx of Russian material, with 
a resultant depressing influence on values once 
more. 

Iridium.—Iridium sponge and powder was again 
quoted during October at £20 to £26 15s. per troy oz., 
with trading only very quiet throughout. 

Palladium.— Palladium was again quoted during 
October at £8 10s. to £9 7s. 6d. per troy oz. 

Osmium.—October was another month in which 
the price of osmium remained at {£18 to {£25 per 
troy 0z. 

Tellurium. 


After the mid-September rise in the 
price of lump and powder tellurium was steady last 
month at 28s. 6d. per lb. for lump and powder and 
40s. per Ib. for tellurium sticks of 99-5°%, purity. 


Tungsten.—The United Kingdom Government 
came back into the tungsten-ore market with a 
bang at the beginning of October and in the course 
of only 24 hours sold over 300 tons. The majority 
was scheelite or mixed wolfram and scheelite with 
little or no direct effect on quotations, which are for 
Contract ‘‘B”’ wolframite. However, more than 
100 tons of Contract ‘‘ B”’ material also went at only 
145s. a unit at a time when the published price was 
still 155s. to 161s. a long-ton unit. In consequence 
the price fell to 145s. to 155s. a unit. Thereafter it 
fell further on reports of business at only 140s. but 
recovered almost immediately when the British 
Tungsten agency reverted to its former price basis 
of the mean of the published range. 
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In quieter trading in the second half of the month 
values tended to firm up once more in the open 
market and by the end of October quotations were 
steady at 148s. to 153s. a unit. 

Nickel.—In October the producer-maintained 
price of nickel was again £600 a ton delivered for 
refined metal. 

Mr. J. Roy Gordon, the new president of the 
International Nickel Co. of Canada, was in London 
in October talking about his company and the world 
nickel market. Among various points he stressed, 
the following are worthy of mention here : 

This year Inco will sell more metal than it will 
produce—some 175,000 short tons, in fact. Of this 
figure some 20,000 tons will be metal simply turned 
over from the United States’ domestic production 
stockpile as against the strategic stockpile. Thus, 
while from the point of view of observers in this 
country it certainly did not appear likely to be the 
case earlier this year, it has actually turned out that 
Inco needs this metal to avoid any risk of a shorttall 
in supplies until its new Thompson mine in Manitoba 
comes into operation early next year. 

As for the world pattern, Mr. Gordon recalled that 
the first quarter had been a good one from the point 
of view of U.S. demand and that while this had 
fallen off subsequently it had given way to a good 
rate of demand from European consumers, a rate 
that had, in fact, shown steady improvement during 
the year. 

Chrome Ore.—The pattern of the chrome-ore 
market in October was much the same as in 
September, with deliveries continuing on the basis 
of existing supply contracts. On the other hand, the 
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last few weeks have seen the conclusion of the first 
of the 1961 sales contracts with consumers here and 
on the Continent and in the U.S. At the same time, 
however, prices have remained much the same as in 
past months. 

Rhodesian metallurgical chrome is again quoted at 
£15 5s. per ton, c.i.f., while Turkish ore of similar 
grade is still priced at a nominal $33-50 per ton, f.0.b, 

Molybdenite.—-October was another unchanged 
month as regards the molybdenite market, with the 
price quoted all through at 8s. 11d. per lb. Mo, f.o.b. 
mine for Climax material, while that from other 
sources remained at 9s. 34d. per Ib. c.i-f. 

Manganese Ore.—Manganese ore trading in 
October was again only very quiet and prices 
remained at the end-September level of 66d. to 71d. 
per unit. The continued high rate of steel pro- 
duction in western Europe is, on the face of it, an 
encouraging sign, but there are still large stocks of 
manganese ore built up over the last two or three 
years waiting to be disposed of and until they are 
run down considerably it is difficult to see any really 
worth while resurgence of interest. 

Indian suppliers are still offering at something like 
$4 per ton f.o.b. higher than consumers are pre- 
pared to pay, but according to some reports there 
are now signs that a sense of urgency about the need 
for revitalization of India’s export trade is beginning 
to make itself felt. Some quarters apparently 
suggest taking the export of manganese ore out of 
the hands of the State Trading Corporation, though 
it seems there is also a belief on the part of some 
observers that the Government may extend the 
Corporation’s activities. 
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d. 
9 


* 3 Months. 


UNION * 


Total 
working 


profit | 
profit 


Per ton ton | 
s. ee £ 
25 3 (30, 140, 529 


| 
1 
| 
ae 559, 937 


\31, oat, 743 


be 201 , 685 


1960 


PRODUCTION OF 


RAND AND O.F.S. 


OUTSIDE 
Oz. 
33,576 
34,903 
31,309 
34,651 


<S 
1,718,916 
1,688,379 
1,662,043 
1,701,110 
1 675 », 248 
ae 


October ,1959....... 
November 

December 

January, 

February 


August 
September 


NATIVES EMPLOYED IN THE SOUTH AFRICAN 
GoLp 
MINES 


CoaL 

MINES 
31,993 
32,144 
30,696 


Janusz ary 31, 1960. 
Oa SRE ee onee 


30,933 


August 31 
September 30 


MISCELLANEOUS METAL OUTPUTS 


+ Week Period 


Tons Ore 


| Broken Hill South 
| Electrolytic Zinc 





25,400 
17, 874 


| Mount Isa Mines** 

| New Broken Hill 

| North Broken Hill... 
Zinc Corp 
Rhodesia Broken Hill*... 


*3 Months, ** Copper 4,200 tons blister ; 


RHODESIAN GOLD OUTPUTS 





SEPTEMBER 

Tons Oz. 
| Cam and Motor - 
Falcon Mines 21, 
| Globe and Phoenix - 

Motapa Gold Mining — - 
Mazoe 73 -- 2,645 
| Coronation Syndicate 1,571 
Phoenix Prince* 


Tons 


4,178 | 22, 


500 500 


44,435 | 4,045 


* 3 Months. 


WEST AFRICAN GOLD OUTPUTS 


Tons 


Tons Oz. 
Amalgamated Banket 48,420 | 11,245 
Ariston Gold Mines 40,060 | 12,659 | 33,400 | 
Ashanti Goldfields 36,500 | 30,650 | 37,000 
Bibiani 32,000 7,100 | | 33,000 
Bremang 5,506 | 

Ghana Main Reef v1 | "7 a 24 


| SEPTEMBER 


48,831 | 


10,863 
7,45 3, 522 7,200 
| Lyndhurst. . one ia 


754 tons concs. ; 
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GOLD IN SOUTH AFRICA 


ToTaL 


MINES 


ToTaL 

404,247 
417,171 
419,556 


402,747 


+ Metal. 


OcTOBER 


OCTOBER 


Oz. 


11,433 
9,954 
30,000 
6,900 
3,912 
4,347 
3,804 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA | AUSTRALIAN BASE-METAL OUTPUTS 





1960 Concentrate Production 
- - - : = (Long Tons) 
Gold Silver Gold | ) | Period ———— -——_ ——— 
(oz.) z.) Be | Be | Zinc | Copper (a) Lead 





January 46,489 7 44,902 9,7 SS d:icacek bsruchGagas sm | 246,693 89,162 | 305,163 . 
ers 43 , 366 9,806 45,754 29,865 | Provisional | 305, 163 peers 
March . 48 ,397 7,33 45,309 29 , 656 1959—January 12,946 7,744 Anglo- 
46,315 5.6 | 6,847 | ar 3’ 65 49: anton Bangrii 

46,423 ia 54: 62,912 | | 97°37 776 ‘ Beralt 
49,995 31,386 5,88 34,2908 | + eG oN Ue Bisichi 
ar 3 1 95129 Ex-Lar 

Geevor 
Gold at 


August } “ 5 Jantar 
31,092 September ’ : _ = 
31,175 | October 7 0 
November Katu 7 

WESTRALIAN GOLD PRODUCTION December Keff T 
(a) includes Cu content of direct smelting ore. Londor 

1958 1959 96 Mawchi 

_—- SO - Naragu 
Oz. s Oe Z. Naragu 

January 66 ,562 63,924 34,78 Naragu 
—— 65 , 965 65,035 36, 785 Renong 
d 65,420 65,408 j Ribon 
62,686 375 Siamese 

64, 184 36,682 OUTPUTS OF MALAYAN TIN COMPANIES IN LONG TONS South I 

74,590 74,902 OF CONCENTRATES South ¢ 

78,974 37 , 62% Tavoy 

—_ 37 , 466 Tin Fie 

September 38,7 s 28 ,7$ | = a . United 
October 70,12 70,427 mia sae = : 
November . 37 , 56 68,858 
December 120,106 117,474 


867,187 861, 122 














Ampat Tin 
Austral Amalgamated 
| Ayer Hitam 
Batu Selangor - 
Berjuntai O75 § | 938 Gold. . 
AUS! TR AL IAN _GOL D OU JTPUTS Chenderiang ten 5s ae Silver . 
— i ree | — 
-WEEK PE Hongkong Tin ; . al... 
Ee. ii ee Idris Hydraulic a Copper. 
To Serr. 13 | To Oct.11._| Ipoh . j 
Jelapang Tin ae 7 
Kampong Lanjut Fs 2834 _ eee 
Tons Be Kamunting 3 33 7 Platinu 
“ . oe. Platinu 


Central Norseman ,032 9,006 | 14: 170 $118 . Asbestc 

Gold Mines of Kalgoorlie. . 40, 208 10,296 | 39,191 | 10,318 Kepon : t . Chane 

Gt. Boulder Gold Mines*. . a= — — at an. . - : Mahear 

Gt. Western Consolidated... | 35,057 | 5,937 | 31,796 | 5,436 Lead Ci 

Lake View and Star* 188, 176 | 48,084 -- — ‘ 

North Kalgurli 28,498 7,401 | 28,498 . 

Sons of Gwalia 2,07 2,529 | 12,588 | 252% Kramat 

Mount Morgan 4,380; — 5, | Kuala Kampar 
ns | Pn Laer. 

* 3 Months. Kuchai .. 


ONTARIO GOLD AND SILVER OUTPUT Larut . 
Lower Perak.... 


Tons | Gold | Silver Value Iron Or 

Sanad’ pen - Mang 
pen £ ee nlied zi sae ' fa! Comat e $ Pacific Tin Consolidated ~ - ee 
May, 1959....... 791, 199 227,924 | : 3 | 7,713,970 | Pahang Consolidated Iron Py 
213/486 Pengkalen. Copper 
221,814 Petaling Tin Tin Ore 
191,598 Puket : ; Tin Met 
213,772 Rahman Hydraulic : Lead .. 
997’ 192 Rambutan Zine Or 
227,176 Zine . 

5 , 80% 221,¢ ge Tung 
preven ... | 778,108 577 Rawang Tin Fields os 
February ; a Bauxite 
Mz 305 229, 4£ 37 , 202 7,646 Anti 
March on 4 *’aae'aee Siamese Tin Syndicate (Malaya). . Titeehn 


7°765, 153 | Southern — Tantalit 


7,756,490 | 2 ) a Sulphur 
2 7,664,968 | 2 : ‘ rem . Barytes 
202 "025 35,722 6,883,254 | = S ae ‘ Asbesto: 
: Magnesi 
Mica .. 
Graphit 
M —- Mineral 
SEPTEMBER OcTOBER ‘ 2484 : Molybde 
— T = Silicon . 
Tekka-Taiping Nickel 
Temoh - : 





Malaysiam 


Rawang Concessions 


SIs) 81595159 0-15) ~ 














Sungei Way 


MISCELLANEOUS GOLD AND SILVER OUTPUTS Taiping Consolidated 








- Alumini 
Clutha River 39: 309 | Tongkah Compound Mercury 


Lampa (Peru)t ~ 31,60: 35,412 | Tongkah Harbour } Bismuth 
New Guinea Goldfields.... 4,269 is — Tronoh = 22 Cadmiur 
Yukon Consol -— $350,000 292,000 d | Cobalt a 
ad Seleniun 
t Oz. Silver : Copper, 108 tons; 104 tons * 3 Months. Petroleu 











LL 1 Sigil 


Lu 
Sion | 


BE Oe a ee ey 


NOVEMBER, 


MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN 


TONS OF CONCENTRATES 


Amalgamated Tin Mines. 

Anglo-Burma Tin* 

Bangrin 

Beralt .. 

Bisichi 

Ex-Lands Nigeria 

Geevor 

Gold and Base Metal 

Jantar Nigeria 

Jos Tin 

Kaduna Prospectors 

Kaduna Syndicate 

Katu Tin 

Keffi 7 

London Nigerian Mines.... 

Mawchi Mines 

Naraguta Extended 

Naraguta Karama 

Naraguta Tin 

Renong Consolidated 

Ribon Valley (Nigeria).... 

Siamese Tin Syndicate. . 

South Bukeru 

South Crofty.... 

Tavoy Tin 

Tin Fields of Nigeria 

United Tin Areas of Nigeria 
* 3 Months. 


SOUTH AFRICAN MINERAL OUTPUT 
July, 1960. 
1,816, 709 oz. 
191,924 oz. 
291,310 carats.* 
3,688,659 tons. 


+ Wolfram. 


(a) — tons in matte and copper- 


gold concentrates. 


(b) 4,365 tons of 99-12% 


214 tons concs. 
Platinum (concentrates, etc.).. 
Platinum (crude) 
ER ira 4 5: 5'uie“eieroen's -40-0ina0 
Chrome Ore 
Manganese Ore 
Per 


* June, 1960. 


584 tons. 


‘ 370 tons. 
— tons. 


IMPORTS OF ORES, METALS, 
UNITED KINGDOM 


Iron Ore 
Manganese Ore 

Iron and Steel 
re 
Copper Metal 





tons |1, 


Tungsten Ores 

Chrome Ore 

Bauxite . 

Antimony Ore and Concs. 
Titanium Ore 


Graphite 
Mineral Phosphates 
Molybdenum Ore 


42: 
112, ay 
51 


50, ), 961 
Aluminium 527,032 
Mercury 6 
Bismuth 
Cadmium 
Cobalt and Cobalt Alloys 
lenium 


1,107,955 


ETC., INTO 


46,579 
496 , 007 
124, 655 
149,224 
271,977 
330,046 

9,723 

65,060 


1,005 ,573 


LONG 


1960 


Prices of Chemicals 


The figures given below represent the latest available. 


Acetic Acid, Glacial -+» per ton 
80% 
Alum, Comm! 
Aluminium Sulphate 
PURMIORID, AGDPRIOUE, ...0.0.0sccccces cece 
Ammonium Carbonate 
‘5 Chloride, 98° 
Phosphate be. and Di-) 
Antimony Sulphide, golden 
Arsenic, White, 99/100% 
Barium Carbonate 98-99% 
“ Chloride 
Barytes (Bleached) 
Benzene 
Bleaching Powder, 35% Cl. 
Borax 
Boric Acid, Comml. 
Calcium Carbide 
i Chloride, solid, 70/75% 
Carbolic Acid, crystals ......ccssccccceses 
Carbon Bisulphide 
Chromic Acid (ton lots) 
Citric Acid 
Copper Sulphate 
Creosote Oil (f.o.r. in Bulk) 
Cresylic Acid, refined 
Hydrochloric Acid 28° Tw. 
Hydrofluoric Acid, 59/60% 


per Ib. 
per ton 


” 


per ton 


per lb. 
per ton 
per Ib. 


per ton 
per gal. 


per Ib. 
per kilo 
per ton 


Lime Acetate, brown 
Lithopone 
Magnesite, Calcined 
Raw 
Magnesium Chloride 
Sulphate, Comml. 
Methylated Spirit, Industrial, 66 O.P. 
Nickel Sulphate 
Nitric Acid, 80° “ 
Oxalic Acid 
Phosphoric Acid (S.G. 1+750) per Ib. 
Potassium Bichromate ae 
Bromide 
Carbonate (hydrated) 
Chloride 
Sr ear 
Hydrate (Caustic) flake 
Nitrate 
Permanganate 
ee Sulphate, 50% 
Sal-Ammoniac ... 
Sodium Acetate 
Arsenate, 58-60% 
Bicarbonate pa 
Bichromate per lb. 
Carbonate (Soda Ash) 58% ud 
Chlorate 
Cyanide.... 
Hydrate, 76/77 %, solid 
Hyposulphite, Comml. 
Nitrate, Comml. 
Phosphate (Dibasic) a 
Prussiate per Ib. 
Silicate .. per ton 
Sulphate (Glauber’s Salt) 
(Salt-Cake) 
Sulphide, flakes, 60/62% 
Sulphite, Comml. 
Sulphur, American, Rock (Truckload) 
Ground, Crude 
Sulphuric Acid, 168° Tw. 
free from Arsenic, sen Tw. 
Superphosphate of Lime, 18% 
Tin Oxide 


” 
per gal. 
per ton 


per ton 


”. 
per kilo 
per ton 


per ton 


per ton 


per cwt. 


per cwt. 


” 
per cwt. 


£ 
106 

97 

25 


16 


59 
28 
102 


47 

2 
45 
20 
30 
46 


77 
13 
62 


10 


‘¢ 


” 
per carboy 


198 
20 
70 
63 


Nominal 


10 0 
1 0 
0 0 
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+ 


minal 
0 
0 
0 
0 
+: 
00 





GOLD AND SILVER: 
SOUTH AFRICA: 
Blinkpoort (5s.) 
Blyvooruitzicht (2s. 6d.) 
Bracken (10s.) 
IRANI case ces edicicees.e aie 
Buffelsfontein (10s.) 


Consolidated Main Reef 

Crown Mines (10s.) 

Daggafontein (5s.) 

Dominion Reefs (5s.) 
Doornfontein (10s.) 

Durban Roodepoort Deep (10s.) 
East Champ d’Or (2s. 6d.) 

East Daggafontein (10s.) 
a eee 
East Rand Ext. (5s.) 

East Rand Proprietary (10s.) 
Freddies Consol. 

Free State Dev. (5 

Free State Geduld (5s.) 

Free State Saaiplaas (10s.)........ 
Geduld 

Government Gold Mining Areas (3d.) 
Grootvlei (5s.) 

RE a ca picedsacnwe 
Hartebeestfontein (10s.) 

Libanon (10s.) 

Loraine (10s.) 

Luipaards Vlei (2s.).............. 
ener 
Modderfontein B (3d.) 
Modderfontein East ... 

New Kleinfontein 

New Pioneer (5s.) 

New State Areas (15s. 6d.) 
President Brand ( 

President Steyn (5s.) 

Rand Leases (9s. 3d.) 

Randfontein 

Rietfontein (3d.) . 

Robinson Deep (5s. 6d.) 


Simmer and Jack (1s. 6d.) 

South African Land (3s. 6d.) 
Springs (3d.) 

Stilfontein (5s.) 
rear 
. SS ree 
Van Dyk (3d.) 

Venterspost (10s.) 

Virginia (5s.) 

Vlakfontein (10s.) 

Vogelstruisbult (3d.) 

Welkom (5s.) 

West Driefontein (10s.) 

West Rand Consolidated (10s.) 
West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) 

Western Reefs (5s.) 

Winkelhaak (10s.) 

Witwatersrand Nigel (2s. 6d.) 
Zandpan (10s.) 


RHODESIA : 
Cam and Motor (2s. 6d.) 
Chicago-Gaika (10s.) 
8 err 
DUE nine ko nludcecenapaoeas 
Globe and Phoenix (5s.) 
Motapa (5s.) 


GHANA: 
Amalgamated Banket (3s.) 
Ariston Gola (3s. 6d.) 
Ashanti Goldfields (4s.) .. 
Bibiani (4s.) 
Bremang Gold Dredging (5s.) 
Ghana Main Reef (5s.) 
rarer 
Kwahu (2s.) 
Offin River (2s. 6d.) 
Western Selection (5s.) 


AUSTRALASIA : 
Gold Fields Aust. Dev. (3s.), W.A.. 
Gold Mines of Kalgoorlie (10s.) ... 
Great Boulder Propriet’y . WA W.A. 
Lake View and Star (4s.), W.A. 
Mount Morgan (10s.), Q. 
New Guinea Gold (4s. 3d.) 
North Kalgurli (1912) ) By We these 
Sons of Gwalia (10s.), W 

Western Mining (5s.), W. - 


Oc 


£ 
3 
1 
1 


THE MINING MAGAZINE 
Share Quotations 


Shares of {1 par value except where otherwise stated. 


T. 10, 
1960 


wv 


a 
SNoCT weet eI 


— 


d. 
0 
3 
6 
0 
6 
3 
6 
0 
6 
3 
9 
if) 
9 
3 
0 
0 
3 
0 
3 
0 
0 
9 
6 
3 
6 
0 
9 
6 
9 
6 
6 
6 
6 
0 


N 


3 
1 
1 


ov. 


1960 


s. 


7 
11 


_ 


_ 


nm KHorossores Te Koo 


bobo cies 


eho CU et 


7 


— 
CHW NwO kw Oe 


d. 
3 
3 
0 
+] 
6 
6 
0 
3 
0 
6 
6 
3 
9 
” 
0 
6 
y 
6 
9 


MISCELLANEOUS : 
Fresnillo ($1-00) 
Kentan Gold Areas 
St. John d’el Rey, Brazil 
Yukon Consolidated ($1) 


COPPER : 


Bancroft Mines (5s.), N. Rhodesia .. . 


Esperanza (2s. 6d.) 
Indian (2s.) 
MTD (Mangula) (5s.) 
Messina (5s.), Transvaal 
Mount Lyell (5s.), Tasmania 
Nchanga Consolidated, N. Rhodesia. . 
Rhokana Corporation, N. Rhodesia. . 
Roan Antelope (5s.), N. Rhodesia... . 
Tanganyika Concessions (10s.) 

LEAD-ZINC : 
Broken Hill South (1s.), N.S.W. 
Burma Mines (3s. 6d.) 
Consol. Zinc Corp. Ord. .......0.000 
Lake George (5s.), N.S.W. 
Mount Isa, Queensland (5s. 4 
New Broken Hill (5s.), N.S.W 
North Broken Hill (10s.), N.S.W..... 
Rhodesia Broken Hill (5s.) 
San Francisco (10s.), Mexico 

TIN : 

Amalgamated Tin (5s.), Nigeria 
Ampat (4s.), Malaya 
Ayer Hitam (5s.), Malaya 
Beralt (5s.), Portugal 
Bisichi (2s. 6d.), Nigeria 
Ex-Lands (2s.), Nigeria 
Geevor (5s.), Cornwall 
Gold Base Metals (2s. 6d.), Nigeria. . 
Hongkong (5s.), Malaya .. 
Jantar Nigeria (3s.) 
Kaduna Syndicate (2s.), Nigeria .... 
Kamunting (5s.), Malaya 
Malayan Tin Dredging (5s.) 
Mawchi Mines (4s.), Burma 
Naraguta Karama (5s.), Nigeria 
Pahang (5s.), Malaya 
Siamese Synd. (5s.) 
South Crofty (5s.), Cornwall 
Southern Kinta (5s.), Malaya 
Southern Malayan (5s.) 
Sungei Besi (4s.), Malaya 
Sungei Kinta, Malaya 
Sungei Way (2s. 4d.), Malaya 
Tronoh (7s. 6d.), Malaya .. 
Tronoh (5s.), Malaya asi 
United Tin Areas (2s. 6d.), Nigeria... 


DIAMONDS : 


Anglo American Investment 

Consol African Selection Trust (5s.). . 

Consolidated of S.W.A. Pref. (10s.).. 

De Beers Deferred (5s.) 
FINANCE, Etc. 

African & European (10s.) 

Anglo American ao ( 

Anglo Transvaal ‘ A’ (5s 

British South Africa (15s. :) 

British Tin Investment (10s.) 

Broken Hill Proprietary 

Camp Bird (10s.) 

Central Mining 

Central Provinces Manganese ( 

Consolidated Gold Fields 

Consolidated Mines Selection (10s.). . 

Corner House 

East Rand Consolidated (5s. 

Free State Development (5s.) 

General Exploration O.F.S. (2s. 6d.).. 

General Mining and Finance 

Hendersons (4s.) 

Johannesburg Consolidated 

London & Rhod. M. & L. (5s.) 

London Tin Corporation (4s.) 

Lydenburg Est. (5s.) 

Marsman Investments (10s.) 

National Mining 

Rand Mines (5s.) 

Rand Selection (5s.) 

Rhodesian Anglo American (10s.).... 

Rhodesian Corporation (5s.) 

Rhodesian Selection Trust (5s.) 

Rio Tinto (10s.) 

Selection Trust (10s.) 

South West Africa Co. (3s. 4d.) 

Union Corporation (2s. 6d.) 

Vereeniging 


, Cyprus 


West Rand Inv. Trust (10s.) ....... | 
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THE MINING DIGEST 


A RECORD’ OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 


Hydraulic Fill at International Nickel 


The use of hydraulic fill underground at the mines 
of the International Nickel Co. of Canada, Ltd., is 
described in the September issue of the Canadian 
Mining Journal by J. McCreedy and W. J. Taylor. 
The company operates five underground mines on 
the rim of the Sudbury Basin in the northern part 
of Ontario, four of them, Frood-Stobie, Creighton, 
Murray, and Garson, being located on the south 
range of the basin. The fifth mine, the Levack, is 
on the north range about 30 miles north-west of 
Sudbury. Before 1948 the fill used underground was 
development rock, some crushed smelter slag and 
crushed rock, and alluvial sand and gravel. Generally 
this fill material was dumped at surface into main 
fill passes from which it was loaded into mine cars 
underground and distributed to the stope fill rises. 

As the tonnage of ore mined increased it became 
apparent that fill medium must be developed which 
would permit safe and efficient recovery of ore pillars 
with a minimum of subsidence and ground move- 
ment. Experimental work with various types of fill 
was undertaken and the filling methods of other 
mining companies having similar problems were 
studied. As a result water-borne sand fill is now 
being used for filling current producing stopes and 
for sand packing the older waste-filled stopes at the 
Frood section of the Frood-Stobie Mine, Creighton 
mine, and Levack mine. At Murray the surface sand 
plant and underground sand lines are under con- 
struction and sand-filling operations are to com- 
mence prior to 1961. 

Water-borne mill tailing was first introduced at 
Frood-Stobie Mine in 1948. The total sand fill 
placed at all mines to the end of 1959 is just short 
of 10,000,000 tons. As a direct result of the use of 
hydraulic fill underground it has been possible : 

(1) To arrest subsidence and reduce the cost of 
maintaining mine openings—drives, rises, and man- 
ways. 

(2) To stabilize the rock fill surrounding remnant 
pillars with consequent improvement of the pillar 
mining conditions. 

(3) To recover primary support pillars—ribs and 
floors. 

(4) To replace fill-tramming operations by the 
simple and direct flow of material in a pipe line. 

On the basis of tests it was concluded that a good 
sand for use as mine fill should contain not more 
than 10% plus 65 mesh, 20% to 25% minus 200- 
mesh material, and not in excess of 3-5% minus 
800 mesh. The percolation rate with material of 
this character was approximately 5 in. per hour. In 
actual practice the plus 65 mesh material has been 
somewhat higher than the ideal. This does not 


appear to have seriously affected the compaction 
and ‘setting-up’ qualities of the sand. Where 
sand fill is to be used to pack voids in previous rock 
fill, particularly where some cementation has 
occurred, a finer sand with a lower percolation rate 
has given better penetration and higher percentage 
of void filling. 

In general the sand-fill scheme adopted at Frood- 
Stobie mine was as follows : 

(1) De-slime and de-water the mill tailing at the 
concentrator. 

(2) Ship the sand to the mine in railroad cars. 

(3) Build a sand-fill plant at Frood containing 
storage bins, arrangements for unloading railroad 
cars and equipment to flush pulp to mine sand 
lines. 

(4) Provide necessary pipelines for the transporta- 
tion of sand pulp to underground workings 

(5) Set up necessary underground operating pro- 
cedure for both sand filling and sand packing. 

(6) Investigate and revise, if necessary, the mine 
pumping and drainage system to accommodate 
additional quantities of water introduced into the 
mine along with the sand fill. 

(7) Establish an independent telephone system 
for the sand fill operation. 

In the Copper Cliff mill tailing from one section 
of the mill is diverted to a sump from which it is 
pumped by two sand pumps to two Dorr F.X. 
classifiers and two 24-in. cyclone classifiers in 
parallel. The classifier overflow goes directly to a 
tailing disposal sump. From the sump it is pumped 
by three sand pumps to three 14-ft. Dorrco filters. 
The de-watered sand produced by the filters is 
conveyed to a loading shed and shipped to the mine 
in railroad cars. Quality control of the product is 
maintained by sampling the sand as it leaves the 
filter. Capacity of the plant is about 2,800 tons 
per day. 

For protection from the weather the loading shed 
was built to accommodate ten railroad cars. Sand 
is loaded by a two-man crew. The cars used in this 
service are of 80-ton capacity and have crosshopper 
bottoms for discharging the sand clear of the journal 
boxes. Freezing of sand in the cars during the 
winter shipping period is not a problem because of 
the short haul—3-67 miles—and the temperature 
of the sand at the time of loading which is about 
80° F. 

A sand unloading and mixing plant was built at 
Frood at the top of a main service rise extending 
from surface to the 3,100-ft. level of the mine. Cars 
are brought into a heated storage and unloading 
building which has a capacity of eight cars, four on 
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each track spotted directly above a 3,000-ton con- 
crete storage bin and unloaded by means of a 
Hewitt Robins car “ shake-out.’”” The car “‘ shake- 
out ”’ is powered to travel on a mono-rail and can 
be positioned for unloading cars spotted on either 
track. 

The sand is flushed from the bin with high- 
pressure water from two wheel-type monitors, each 
of which is fitted with two {-in. fire nozzles which 
direct the stream of water to any part of the bin. 
The monitors are connected to the water supply in 
the sand plant by 4-in. pipelines and the quantity 
supplied to each monitor is controlled by means of 
gate valves located at the mixing tanks. 

Only mine water is used in the sand plant for 
pulping sand. The discharge from the mine pumps 
is impounded in a small pond of approximately 
50,000 gal. capacity located about 1,000 ft. from the 
sand plant. Water from the pond is pumped 
through an 8-in. woodstave pipe to the sand plant 
by two centrifugal pumps each of which delivers 
600 g.p.m. at 100 p.s.i. Nozzle pressure reduces to 
50 p.s.i. when both monitors are running. 

The sand pulp from each bin section flows out of 
ports in the bottom of the bin through a launder 
into a mixing tank which is used to blend the pulp 
and also provides storage for surges in the feed 
from the bin. Sand pulp is drawn from the bottom 
of the mixing tanks through a 10-in. pipeline and 
distributed to four 6-in. diameter rubber-lined pipe- 
lines installed in the service rise. Each of the four 
6-in. sand lines is connected to the plant water 
supply through a lateral and valve connexion in 
order that the lines can be flushed with water before 
and after pouring sand fill. Flush connexions are 
so arranged that in the event of failure of the 
pumping system supplying mine water to the sand 
plant water can be supplied from the fresh water 
mains. All four sand lines are vented to atmosphere 
at the sand plant. 

The density of the sand pulp is controlled by 
gravimetric samples taken every 15 min. Pulp 
density is increased by changing the position of the 
pulping monitors and is decreased by the addition 
of water at the mixing tanks. Densities are kept as 
high as possible and average 63% solids by weight. 
It has been established by experience that when 
pulp densities exceed 70% sand-line blockages are 
likely to occur. 

The sand plant is operated on a three-shift basis. 
Sand filling is done on day and afternoon shift and 
the sand plant crew consists of a sand plant boss, 
sand feedman, and two car unloaders on each shift. 

Hydraulic fill at Creighton is recovered from 
tailing at the Creighton mill, while at Levack flota- 
tion tailing is pumped from the Levack mill to the 
surface sand plant at No. 1 shaft. Sand for hydraulic 
fill operations at Murray mine will be produced at 
the Copper Cliff mill. 

At the Frood section of the Frood-Stobie .Mine 
sand pulp is distributed from the sand plant to 
underground working places through an open-pipe 
system—that is, one in which air is permitted to 
enter the pipeline. The four main distribution lines 
are installed in a service rise system which is 
centrally located in the foot-wall of the ore-body. 

Approximately 3,000,000 tons of sand packing 
have been placed to date in the waste-filled areas 
mined previous to the adoption of hydraulic fill 
underground at Inco mines. Most of the packing 
has been done by gravity methods supplemented in 
some sections by pressure packing. Packing results 
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expressed as a percentage of the total calculated 
voids vary with the type of fill originally placed, 
Where cementation of the fill has occurred sand 
penetration is poor whether placed by gravity or 
under pressure. The average efficiency for all sand 
packing at Frood-Stobie mine is 46% of the voids 
in the rock fill although in some cases efficiencies as 
high as 71% have been attained. 

Mining blocks are prepared for packing by sealing 
the drive openings in the main rib pillar separating 
stoping blocks with 4-in. plank barricades. In order 
to prevent any accumulation of water a drain line 
extending through the barricade is laid on the drive 
floor the length of the block to be sand packed. The 
drain line is made of salvaged wood-stave pipe bored 
with }-in. holes and wrapped with burlap. 

No attempt is made to maintain openings for 
subsequent mining of ore remnants within the block. 
Any drives that may have to be re-opened are lined 
on the sides and top with 2-in. plank and permitted 
to fill with sand. Platforms are placed in all vertical 
openings, chutes, and manways at 7-ft. intervals and 
are so constructed that safe access can be maintained 
when the sand is removed prior to mining. 

Sand fill is introduced through pour points located 
on the level above as close as possible to the hanging- 
wall. Where necessary diamond-drill holes have been 
drilled to reach otherwise inaccessible points in the 
packing blocks. Gravity packing pours can be either 
continuous or intermittent. Intermittent pouring is 
sometimes required to permit the sand to settle and 
consolidate if difficulty is experienced in stopping 
leaks. 

A limited amount of pressure packing has been 
done by introducing sand under pressure behind 
concrete stoppings. A higher packing efficiency can 
be attained with pressure packing than gravity 
packing. All openings in the section to be pressure 
packed are sealed off with reinforced-concrete 
stoppings which are designed and constructed 
according to specifications approved by the Ontario 
Department of Mines. 

Except for the construction of stoppings prepara- 
tions are similar to gravity packing. Pour points are 
located at the lower elevations of the section to be 
pressure packed and 4-in. extra-heavy flanged pipe- 
lines are standard. All preparations and pipeline 
installations are completed according to engineering 
layouts. 

In pressure packing a close check is maintained 
on the pressure gauges on the sand line and on the 
concrete stoppings. Normally sand is placed at 50% 
to 55% solids at about 100 tons per hour. Pressures 
are reduced by decreasing the rate of flow and 
density. Providing the line pressure stays under 
200 p.s.i. the rate of flow may be increased, however, 
if line pressure builds up quickly the flow must be 
decreased or shut off. 

At the concrete stoppings the drain line valves are 
kept closed while making the initial pour at the 
sill elevation. When the pour point has been raised 
it may be advisable to keep the drain lines open at 
all times. 

The elevation of the water in the area being filled 
is noted at the start and end of each pour. Water 
level is controlled through the drain lines but should 
not be lowered below the ievel of the sand. The 
pour must be stopped when pressure-gauge readings 
approach the design pressure of the concrete 
stopping. 

After a block has been packed and drained any 
drive or manway openings within the block required 
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for mining are re-opened. The sand in these 
openings is removed by repulping with high- 
pressure water from a fire hose and pumping it with 
a3 by 3 S.R.L. pump into an adjacent working 
place for fill. 

Good telephone communication is essential to the 
successful operation of any hydraulic sand-fill 
system. At Inco mines an independent dial-operated 
system is installed to service all levels requiring 
sand fill. 

Oxygen depletion and carbon dioxide may be 
encountered in hydraulic fill operations, particularly 
in sand packing and the re-opening of sand-filled 
headings. This condition is the result of chemical 
reaction between acid mine water and carbonates 
and sulphides in the fill, oxidation of organic 
material, and absorption of oxygen in the water. 

In mine openings ventilated by a through flow of 
air oxygen depletion is no problem. This is also 
the case in headings using auxiliary ventilation or 
where compressed air is kept blowing at the face 
of the heading. However, it could be dangerous 
to enter any non-ventilated heading where sand fill 
is present, especially where the heading is cut off 
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below the point of entry, since carbon dioxide has 
a specific gravity 1-5 times that of air. 

Originally a flame safety lamp was used to check 
headings and samples taken were analysed in the 
laboratory. Portable Orsat analysers were then 
obtained and have proved very useful for on-the- 
spot analysis underground. 

In any area where sand filling is in progress and it is 
determined that the flow of air will be affected the 
manways or other dead-end headings must be closed 
to travel. If it is essential to travel in such headings 
the Ventilation Department must first check for 
unsafe air. Also in sand clean-up operations a 
separate compressed-air line must be carried ahead 
of the working area and is to be kept blowing 
continuously while men are working. 

Existing pumping systems have been revised and 
expanded to handle the increased drainage and 
pumping requirements resulting from the opening of 
new mining areas and the extensive use of hydraulic 
sand fill underground. Also additional settling 
sumps and settling cones have been established to 
properly clarify the drainage water before it reaches 
the pumps. The use of water-borne sand increases 
the daily pumping load from 150 g.p.m. to 200 g.p.m. 


Solvent Extraction of Coal 


An account of the ‘“‘ Solvent Extraction of Coals 
by Abietic Acid at Atmospheric Pressure ”’ is given 
by E. C. Tarpley and H. C. Howard in Report of 
Investigations 5677 of the United States Bureau of 
Mines. It is stated that work on the solvent extrac- 
tion of coal is conducted to recover commercially 
useful products and to characterize coals and obtain 
information on their structure. Some coals, par- 
ticularly those of low rank, contain waxes, resins, 
and humic acids which can be removed by solvent 
extraction and find varied industrial uses. In World 
War II solvent extraction of coal was conducted on 
a commercial scale in Germany to obtain a low-ash 
feed material for hydrogenation and to produce 
electrode carbon for the aluminium industry. The 
purpose of the work discussed in the Report was 
to determine whether the mineral components in a 
coal could be _ sufficiently concentrated in the 
insoluble residues from solvent extraction of the 
coal to permit direct identification and quantitative 
estimation of the minerals present. Results show 
this is not possible. However, during the investiga- 
tion data were obtained on the solubility of several 
coals in the solvent abietic acid. 

Abietic acid (C, 9H 3,0.) is obtained indirectly from 
the gum of pine trees. The residue resulting from 
steam distillation of pine gum to produce oil of 
turpentine is a hard, non-volatile resin designated 
as “rosin.” This is a mixture of various acids 
which under the influence of heat or acid treatment 
is isomerized chiefly into abietic acid (L. abies, fir 
tree). The abietic acid used in the work was of 
commercial grade. 

The extractions were made as follows: 100 g. of 
60-mesh air-dried coal were placed on top of 700 g. 
of crushed abietic acid in a 2-l. rosin reaction kettle 
equipped with a clamp-on lid. The lid was fitted 
with a thermometer, an inlet tube, and an insulated 
electrically-heated reflux condenser. A slow stream 
of nitrogen was admitted through the inlet tube to 
keep the unit purged of air, gases, and water vapour 
during extraction. The condenser was kept at about 


110°C. to prevent return of liquid water which 
would produce a violent spattering. The mixture 
was maintained at the boiling point (approximately 
350° C.) for 6 hours by a fibre-glass heating mantle 
controlled by a variable-voltage transformer. After 
cooling below 100° C. a water condenser was sub- 
stituted for the heated one and about 1 |. of benzene 
was added slowly through the condenser with 
occasional mixing by agitating the vessel. The 
mixture was allowed to cool overnight. The contents 
of the vessel were transferred to 250-ml. centrifuge 
tubes and were centrifuged for 15 min. The liquid 
portion was separated by siphoning. The residue 
was thoroughly stirred with fresh benzene and the 
separation was repeated until the supernatant layer 
was clear. Six to ten decantations were required. 
The residue was air dried and transferred to flat-type 
weighing bottles, then was placed in a vacuum oven 
for 3 to 4 hours at 60° C. and about 75 mm. pressure. 
After cooling in a desiccator the residue was removed 
and weighed immediately. The weight of ash in the 
original sample was subtracted from the residue to 
obtain the weight of insoluble coal substance. The 
insoluble substance was then computed as a 
percentage of the dry-ash-free sample. 

The first extractions were made on a special 
sample of Illinois coal rich in calcite and pyrite. 
In these preliminary experiments two particle sizes 
were used: 20 g. of minus 20-mesh and 10 g. of 
minus 60-mesh and a solvent-coal ratio of 6 to 1 
and an extraction period of 74 hours. The yields of 
extract were 95-5% and 92-7% respectively. Two 
similar experiments were made on minus 20-mesh 
and minus 60-mesh samples of Alabama coal and 
solubilities of 78-89% and 79-7% _ respectively 
obtained. 

The results of a series of experiments in which 
solvent/coal ratios and time of extraction were 
varied indicate no significant advantage in longer 
extraction times or higher solvent/coal ratios than 
those used in the preliminary experiments. 

In a microscopic examination of the insoluble 
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residue from several extracted coals the only 
mineral constituents which could be identified were 
calcite and quartz. The insoluble coal substances 
appeared to be mostly fusinite, micrinite, and 
spores. Vitrinitic particles were not observed, 
indicating that this petrographic component was 
very soluble. 

The effect of petrographic composition was 
determined by extraction of selected bright and dull 
bands of a splint coal, a sample of bright coal from 
the Pittsburgh bed, and a selected sample of spores. 
The bright and dull bands of splint coals yielded 
92%, and 57°, respectively of soluble products, 
Pittsburgh bed bright coal 88%, and the spores 
17%. The effect of petrographic composition on 
solubility is clearly evident, the report states. 

During extraction of samples containing pyrite 
the evolution of hydrogen sulphide was observed. 
Extraction of the Illinois coal containing 4-4% 
pyritic sulphur yielded an insoluble residue of 
23-6%, with only 0-4% pyritic sulphur. Further, 
the original coal contained no sulphur in the form 
of ferrous sulphide whereas 7-6°, of this form of 
sulphur was found in the residue. Pyritic sulphur 
in coal probably reacts with the abietic acid similarly 
to free sulphur with formation of retene and evolu- 
tion of hydrogen sulphide and carbon dioxide. The 
retene, with a boiling point of 390° to 394° C., may 
be responsible for some of the solvent action. Con- 
version of abietic acid to dehydroabietic acid 
involves the loss of 1 mole of hydrogen; this may 
be transferred from the abietic acid to the coal on 
heating. 

To determine the effect of rank samples repre- 
senting coals ranging in rank from low-volatile 
bituminous to lignite were extracted. The residues 
were acid treated with hydrochloric and hydro- 
fluoric acid to remove mineral matter and ultimate 
analyses were made on the insoluble coal residue. 
Ultimate analyses before and after extraction and 
mineral-matter removal were compared on a mineral 
matter-free basis. The mineral matter was calcu- 
lated by the Parr formula for the original coal and 
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from the ash and chlorine content in the acid-treated 
residues from the extraction process. Previous 
investigation has shown that the acid treatment 
for mineral-matter removal has no significant effect 
on composition of the coal substance. 

Coals of intermediate rank give a high yield of 
extract with this solvent. Where the amount of coal 
substance removed by the extraction process is 
small little difference is expected in the composition 
of the original coal and the residue unless the 
material removed by the extraction process is of 
markedly different composition from the whole coal. 
On this basis the low and medium volatile coals 
seem highly homogeneous. Differences in ultimate 
composition between original coal and residue are 
present in the lower-rank coals at extract yields of 
about 75% and are marked for the lignite at yields 
as low as 62%, indicating the highly heterogeneous 
character of the low-rank materials. 


Conclusions. 

(1) Abietic acid is an excellent solvent for coals 
of intermediate rank that are predominantly 
vitrinitic. 

(2) Coal components such as micrinite, fusinite, 
and spores are only slightly soluble. 

(3) The maximum yield is obtained with coals of 
high-volatile rank. 

(4) Particle size is not an important factor in the 
solubility and neither prolonged extraction times 
nor high solvent-to-coal ratios increase solubility 
appreciably. 

(5) Pyrite is reduced almost quantitatively to 
ferrous sulphide with the liberation of hydrogen 
sulphide during extraction. 

(6) Solubilities calculated on an ash-free basis are 
subject to an unknown error, probably proportional 
to the pyrite content of the coal. 

(7) Even where as much as 97% of the coal is 
dissolved the mineral matter is still so highly con- 
taminated with organic material that identification 
of mineral components is difficult. 


Australia’s Reserves of Natural Gas 


In the Mining and Chemical Engineering Review 
of Melbourne for July 15 R. C. Sprigg reviews the 
Australian potential as regards natural gas. He 
points out that within the last few months promising 
developments of petroliferous gas have shown up 
in two widely spaced localities on the eastern 
Australian continent. As frequently happens, 
discovery in one area triggers discovery elsewhere. 
The strike of petroliferous gas at Port Campbell in 
south-western Victoria (by Frome Broken Hill Co.) 
was quickly followed by discovery of comparable gas 
at Timbury Hills, north of Roma. Port Campbell 
proved to be a restricted reservoir, but has indicated 
highly promising potential for the area. Timbury 
Hills No. 1 revealed a flow of 1,250,000 cu. ft. per 
day in a known gas area. This was not unexpected 
and gave new heart to local exploration. 

The current excitement centred east of Roma, 
the author says, is not just a rehash of old informa- 
tion or another stab in the dark. Systematic seismic 
surveys have revealed a pattern of buried structures 
that could have been outlined in no other way except 
perhaps by years of pattern drilling. The result has 


been the discovery of a number of promising new 
structures away from the original strike that leave 
little doubt that there may be several potential 
commercial oil and gas fields awaiting the expiorer 
in the greater Roma district. Pickanjinnie No. 1 is 
the first hole to go down on the top of one of these 
new structures and the current success in developing 
3,500,000 cu. ft. gas flow per day in water-free sands 
is eloquent testimony for the efficiency of modern oil 
and gas finding methods. This appears to be only 
the start. 

Australia, the author points out, has had a slow 
and frustrating beginning in the search for com- 
mercial oil and gas. As confidence grows ultimate 
success is speeded and once the first commercial 
strike is made many will undoubtedly follow. That 
has been the common experience in other countries. 
Australia now has at least two natural-gas fields 
“in the offing.’’ Both could aid in spectacular 
manner the expansion of the local cities (Brisbane 
and Melbourne). Queensland, with its enormous 
potential in underdeveloped natural resources, 
would never look back. The natural-gas industry 
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brings with it not only new sources for domestic 
use (encouraging air conditioning and other modern 
aids to comfortable living) but is also the ideal basic 
raw material for the synthetic and petrochemical 
industries. Ammonia, carbon black, methane, 
alcohol, acetylene, and many other products can be 
made directly from natural gas. From them stem 
an endless array of products essential to modern 
civilization. 

With the two potential gas fields now being 
explored in more detai! comes the chance of com- 
mercial oil, for oil is a natural associate of ‘‘ wet ”’ 
gas of the types indicated. Whether oil exists 
downlimb from the “‘ gas caps ’’ now penetrated can 
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only be demonstrated by further drilling. The 
possibilities are exciting for oil-hungry Australia. 

Queensland stands to gain more than any other 
State. Quite apart from the obvious advantages to 
the particular successful oil exploration companies, 
the whole population must benefit. Queensland has 
all the problems and potential of Texas 50 years 
ago. Now it has modern science and technology on 
its side. Pickanjinnie and Port Campbell are 
triumphs of the seismic method in oil exploration 
and an object lesson for all Australian oil companies. 
The days of the hit or miss method and “ one hole " 
programmes must be things of the past for all 
responsible companies. 


Organically-Coated Beach Sands 


Report No. 587 of the Commonwealth Scientific 
and Industrial Research Organization and the 
Mining Department, University of Melbourne, 
by S. B. Hudson, deals with the ‘‘ Concentration of 
Organically-Coated Beach Sands from Harrington, 
N.S.W.” The tests described were carried out on a 
sample of beach-sand table concentrate forwarded 
by Clutha Development, Ltd., of Sydney. The 
sample was obtained by tabling bore-hole samples 
taken from the company’s leases near Harrington 
five miles east of Taree. The mineral grains were 
lightly stained with organic matter and the company 
requested that tests be carried out to determine 
whether or not surface cleaning of the minerals was 
necessary and, if so, the strength of the acid or 
alkali solution and the time of treatment required. 
Subsequently a second sample of about 150 Ib. 
weight was submitted with a request that concentra- 
tion tests be carried out to establish the suitability 
of the usual type of flow-sheet and to assess the 
proportions of rutile, zircon, and monazite in the 
sample. 

The second sample was apparently a spiral 
concentrate containing about 20% quartz while the 
first sample submitted containing 35% of rutile 
carried only a small amount of quartz. The samples 
appeared to be organically coated to about the 
same extent, but the difference in the rutile: 
zircon ratios (about 1:1 for the first sample and 
2:3 for the second) indicated that the samples did 
not come from one particular area. 

Qualitative tests carried out on portions of the 
first sample indicated that the rutile and zircon 
separated somewhat more readily in the electro- 
static separator after the sample was washed in an 
alkaline solution. A series of tests on the same 
sample was done to determine whether or not 
surface cleaning was beneficial. Because the stains 
on the mineral particles appeared to be organic in 
origin it was considered unlikely that acid washing 
would remove the stains, but it was thought that 
the effect of both acid washing and alkali washing 
should be investigated. Half the head sample was 
cleaned in the laboratory attrition machine for 
9 min. in a solution containing 5% sulphuric acid 
and 2-5°% sodium chloride. (Previous experience 
had shown that such a mixture is as effective as 
hydrochloric acid for the removal of iron stains 
at least and cheaper to use in a plant.) The sample 
was then washed thoroughly in tap water and dried. 

Comparative tests were then carried out on the 
unwashed and acid-washed samples, using a conven- 


tional flow-sheet (conductance separation, magnetic 
separation of conductors and _ non-conductors, 
conductance cleaning of the non-magnetic rutile and 
zircon products). The number of stages of separa- 
tion for each sample was kept constant, but in the 
conductance separations splitters were adjusted to 
give what were considered to be the best results. 
The acid washing did not have a marked effect on 
the behaviour of the minerals. The amount of 
rutile-zircon middlings obtained in the electrostatic 
cleaning of the non-magnetic products from the 
acid-washed sample was somewhat less than that 
obtained from the unwashed sample. Examination 
of the rutile and zircon concentrates under the 
microscope showed little cross-contamination. The 
acid-washed zircon concentrate was rather whiter 
in colour than the unwashed zircon concentrate. 
The rutile and zircon concentrates and the rutile- 
zircon middlings from the unwashed sample were 
then combined and split into two parts. One part 
was washed for five minutes in a 5%, caustic soda 
solution in a bucket agitator. The solution which 
became coffee-coloured was decanted and the sands 
were dried after a thorough wash in tap water. 
The rutile and zircon products from the acid- 
washed sample were treated likewise, half being 
washed in a 5% caustic soda solution. Comparative 
conductance separation tests were then carried out 
on the unwashed, alkali-washed, acid-washed, and 
acid-alkali-washed samples, using in each test one 
roughing stage and two cleaning stages on the 
rougher rutile and zircon concentrates. The four 
tailings from the cleaning stages were combined 
as middlings; no other middlings were taken or 
circulated. The two samples which had been alkali- 
washed yielded rutile and zircon concentrates which 
recovered more of the rutile and zircon, respectively, 
than did the concentrates from the other samples 
(basing recoveries on the per cent. weights of 
products). The grades of the four rutile concen- 
trates were similar, as were also the grades of the 
zircon concentrates from the washed samples. 
With additional electrostatic cleaning stages and 
different splitter settings it is probable that more of 
the acid-washed and unwashed zircon and rutile 
could be recovered as 99-7% plus concentrates. 
The acid-washed sample should need only one 
additional zircon and one additional rutile recleaning 
stage ; the unwashed sample may need one rutile 
recleaner and two zircon recleaners. Similar tests 
on the high-tension separator showed that the 
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alkali-washed sample separated more readily than 
did the unwashed sample. By using additional 
stages for the unwashed sample it was possible to 
produce concentrates comparable with those 
obtained from the alkali-washed sample. 

Satisfactory concentrates can be obtained without 
washing but a wash in an alkaline solution may lead 
to a reduction in the number of stages of electro- 
static separation required to produce those 
concentrates. 

To compare the results obtained with unwashed 
and alkali-washed samples physical assaying 
methods were used. Monazite concentrates and 
weakly-magnetic fractions were assayed radio- 
metrically. The grades of the rutile concentrates 
were determined by unsized grain counts under the 
microscope, minerals being classed as ‘‘ opaques ”’ 
(rutile) or transparents (zircon, quartz). The grades 
of the zircon concentrates were determined by 
sink-float tests and unsized grain counting of the 
sinks, all transparent grains being classed as zircon. 
In calculating zircon recoveries allowance was 
made for the zircon occurring in the monazite and 
weakly magnetic products. 

Monazite concentrates were of poor grade but 
recoveries were reasonable (the alkali-washed top 
strip concentrate contained 76% of the monazite 
and the monazite concentrate obtained from this 
contained 75% of the total monazite). The alkali- 
washed sample yielded a better monazite concentrate 
than did the unwashed sample. Examination of the 
alkali-washed concentrate under the microscope 
revealed that the principal contaminant was zircon 
and that many of the zircon grains contained 
inclusions or were stained with what appeared to be 
iron oxide. It is unlikely that saleable (90%) 
monazite can be obtained as a direct by-product ; 
some redressing will be necessary, but the monazite 
content of the sample was rather too low to deter- 
mine properly the extent of the necessary redressing. 


Trade Paragraphs 


Armour Hess Chemicals, Ltd., of 6 Arlington 


Street, St. James’s, London, S.W.1. announce 
that this is now the address of their Chemicals Sales 
office, the telephone number being HY De Park 7831. 

Sturtevant Engineering Co., Ltd., of Southern 
House, Cannon Street, London, E.C.4, have 
produced an illustrated booklet devoted to aerofoil 
bladed fans. A considerable part of the publication 
covers tables of capacities for fans ranging from 
1,000 c.f.m. to 45,000 c.f.m. 

Eutectic Welding Alloys Co., Ltd., of Feltham, 
Middx., have produced a new edition of their 
Maintenance Welding Data Book. This handy little 
pocket volume of 68 pages contains information on 
the application of 150 low-temperature welding 
alloys and fluxes together with diagrams showing 
techniques, joint designs, etc. 

Simon-Carves, Ltd., of Cheadle Heath, Stockport, 
prior to the recent Effluent and Water Treatment 
Exhibition and Convention announced that they 
have pooled their research, engineering, and 
operating experience with Monsanto Chemicals, Ltd., 
to form a new advisory service to be administered 
from Cheadle Heath. 

Renold Chains, Ltd., of Wythenshawe, Manchester, 
in a recently prepared illustrated folder give 


The grades of the two rutile concentrates were 
similar, but the unwashed concentrate recovered 
1-5°% less of the total rutile than did the washed 
concentrate. Nearly all of this 1-5°% was lost in the 
zircon-rutile middlings which contained heavily- 
stained zircon. It is unlikely that the zircon and 
rutile in these middlings can be recovered without 
alkali washing. 

The zircon concentrate grades were similar, but 
the unwashed concentrate recovered 6% less of the 
total zircon than did the washed concentrate, 
The weakly-magnetic fraction and the zircon-rutile 
middlings from the unwashed sample each con- 
tained about 4% of the zircon; from the washed 
sample losses were about 2% and 0:2%. It is 
unlikely that much of this zircon can be recovered 
without washing (or additional washing in the case 
of the washed sample). About 1-5% of the rutile 
and 12% of the zircon from the unwashed sample 
may be regarded as being not recoverable ; with 
the alkali-washed sample respective losses are 
0:5% and 6%. 

The quartz contents of the two zircon concentrates 
were high because of the presence of fine quartz in 
the head sample. However, the difference in the 
quartz contents, if real, is not regarded as significant ; 
the alkali-washed table concentrate recovered more 
of the heavy minerals and hence more of the quartz 
than did the unwashed table concentrate. 

It is considered that a wash in a 1% caustic soda 
solution improved the colour of the zircon con- 
centrate and reduced zircon and rutile losses. To 
obtain a high zircon recovery classification or air 
tabling can be used for the removal of fine quartz 
from the zircon. Treatment of top strip concentrates 
failed to yield monazite concentrates of saleable 
grade. It is possible that satisfactory concentrates 
could be obtained by redressing of the whole of the 
weakly-magnetic non-conducting fraction, but this 
was not investigated because of lack of sample. 


particulars of applications of their chains and 
accessories to drives of many different kinds in 15 
countries in all parts of the world. Among these is 
a diesel-driven dredge pump and a chain creeper 
haulage at a South African gold mine, typical of 
many in that country. 


Wickman, Ltd., of Coventry, announce that the 
sole agency in the United Kingdom for the range of 
mining and construction equipment built by the 
Gardner-Denver Co., Illinois, U.S.A., has now been 
assumed by the Wickman mining division, Bottrill 
Street, Nuneaton. The range includes: Stationary 
and portable compressors, sump pumps, centrifugal 
pumps, jackhammers, drifters, wagon drills, heavy- 
duty quarry drills, deep-hole drills, tunnelling 
jumbos, mine car loaders, and sectional drill steel. 

Associated Electrical Industries, Ltd., Heavy 
Plant Division, Rugby, refer in a recent note to 
instructions for mine winders received from the 
National Coal Board and the Union Corporation. 
N.C.B. orders are for geared a.c. winders—one of 
1,750 h.p. for Woolley Colliery, Yorkshire, and the 
other, 1,450 h.p., for Merthyr Vale Colliery. The 
equipment to be supplied to the Union Corporation 
is a twin-motor d.c. drive for a 4,500-h.p. winder 
with Ward-Leonard control. The winder will be 
identical with one supplied to St. Helena Gold 
Mines. 
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Saunders Valve Co., Ltd., of Cwmbran, Mon., in 
connexion with the Effluent and Water Treatment 
Exhibition which took place in London last month 
call attention to their remote-controlled valves. 
For such applications there are the rubber-lined 


non-return valve and a solid p.t.f.e. valve. Illus- 
trated here is diaphragm-operated pressure closing 
valve. Pressure admitted above the head diaphragm 
causes the valve to close against the combined 
effort of spring and line pressure. 

Dunlop Rubber Co., Ltd., of 10-12 King Street, 
St. James’s, London, S.W. 1, have been awarded a 
contract for 6$ miles of specially-designed conveyor 
belting for the U.S.S.R. The belting, which is to be 
used to carry heavy ores, is of very high tensile 
strength and is over 6 ft. 6 in. wide and more than 
1 in. thick. The largest individual belt weighs 
approximately 104 tons. Other recent export 
orders include 16 miles of conveyor belting for use 
at the Durgurpur steel mills (India) and approxi- 
mately 6 miles of large belting for use at Nchanga 
Copper Mines, Northern Rhodesia. 

Rapid Magnetic, Ltd., of Lombard Street, 
Birmingham, in a recent publication deal with 
magnetized roll separators for the concentration of 
feebly-magnetic minerals—such as, ilmenite, 
garnet, monazite, wolfram, and columbite. There 
are two types, MJ and MJS, each available with 
one, two, three, and four rolls. Type MJ has 
d-in. dia. rolls and dual 5-in. feed paths. Field 
tensity is varied by adjustment of air gap and 
theostatic control of current and there is an adjus- 
table splitter plate division between magnetics and 
non-magnetics. Type MJS has a primary 6 in. dia. 
by 24 in. wide permanent magnetic drum scalper 
for the removal of a highly-magnetic content—e.g., 
magnetite. 

Mageo, Ltd., of Porchester, Hants, are now pro- 
ducing a range of bin level indicators comprising 
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a plain main casing on the front of which is mounted 
a flexible diaphragm, the movement of which, by 
means of a push rod, operates a microswitch 
contained within the case. This gives, it is pointed 
out, a Maximum sensitivity and allows the indicator 
to be installed at an angle, if necessary, without 
internal adjustment. Single or double changeover 
switches can be provided rated at 5 amp. 230 volts 
a.c., 3 amp, 440 volts a.c., or lamp loads on 250 volts 
d.c. The indicator can be used singly to indicate a 
specific level for visual or audible warning or both, 
or in tandem to give automatic control of a filling 
cycle. 


Public Works and Municipal Services 
Congress and Exhibition 

The Public Works and Municipal Services 
Congress and Exhibition, which is held every two 
years, is taking place at Olympia, London, from 
November 14 to 19. Several of the exhibitors are 
manufacturers of mining plant and machinery so 
that there are some items to be seen which are of 
interest to readers of the MAGAZINE. Some notes 
follow on a selection of these :— 


Blaw Knox, Ltd., of 94 Brompton Road, London, 
S.W. 3, show the ‘“‘ Hydrascoop "’ excavator loader 
illustrated here. A new principle of design permits the 
employment of powerful digging and break-out forces 
for rapid and complete bucket filling, while full circle 
swing cuts out time-wasting ‘‘ drive-in back-out ” 
movements. The machine has a 20-ft. level clean-up 
radius and its 9ft. 10 in. discharge height enables 
the largest wagons to be loaded with ease ; 2-cu. yd. 
rehandling and 1}-cu. yd. rock buckets are standard 
but larger sizes are supplied for lighter materials. 

E. Boydell and Co., Ltd., of Old Trafford, 
Manchester, show several dumpers and loaders in 
the current Muir-Hill range for the first time at 
Olympia. The loader section includes the RD2 with 
quarry bucket and Brockhouse transmission and 
the FD4 with l-cu. yd. full-width bucket. These 
machines share a number of advanced design 
features including 50° roll-back bucket action 
combined with a pry-out force of 7,400 lb. for faster 
operation, bigger loads, and reduced wear and 
tear. Another recent development is the 2WL 
Mark II loader equipped with Sherman hydraulic 
power digger—a combination which offers a new 
and revolutionary approach to heavy-duty loader 
power digger requirements. Among the dumpers is 
the 18B, a 6-cu. yd. machine powered by a 6- 
cylinder Fordson diesel engine developing 96 b.h.p. 
at 2,250 r.p.m. and a maximum torque of 242 Ib./ft. 
through a hydraulically-operated 14-in. dry single- 
plate clutch. 

Chaseside Engineering Co., Ltd., of Hertford and 
Blackburn, exhibit four machines from their range 
of mobile loading shovels—the Loadmaster 750 
and the 800 representing 2-wheel drive models 
and in the 4-wheel drive range the 150-h.p. 3,000 
and, at the other end of the scale, the recently intro- 
duced 1,000. Automatic transmission is available on 
all 2-wheel drive shovels. 

Consolidated Pneumatic Tool Co., Litd., of 232 
Dawes Road, London, S.W. 6, are showing for the 
first time the CP.155 Reichdrill, two new ‘‘ Power 
Vane ’’ compressors of 260 and 125 c.f.m. capacity, 
and a new torque-controlled impact wrench. The 
260 c.f.m. rotary compressor is powered by a 
6-cylinder Leyland diesel, while a 4-cylinder Ford 
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Blaw Knox 


Hydrascoop. 


diesel powers the model of 125 c.f.m. capacity. 
Other compressor exhibits include one of 600 c.f.m. 
capacity, powered by a 6-cylinder Rolls Royce 
engine and a 175 c.f.m. model with electric motor. 
The torque-controlled impact wrench is for use on 
bolt sizes of up to 1} in., where a close degree of 
torque control is essential, as in high-tensile bolted 
structures. Also being shown is the standard 365 
impact wrench of 1} in. capacity. 

Eimco (Great Britain), Ltd., of Team Valley 
Trading Estate, Gateshead, on their stand include 
the Model 850 dump truck, a 4-wheeled articu- 
lated 150-h.p. diesel-powered — off-the-highway 
dumper of 9 cu. yd. capacity as illustrated. This 
features a new body with a particularly wide mouth 
to facilitate loading and a straight floor run for easy 
discharge of sticky material as well as rock. Also 
on show are two versions of the Model 622 rocker 
shovel, a small crawler-mounted loading machine 
with a }-cu. yd. capacity bucket as widely used in 
tunnelling and mining. A standard compressed-air 
powered machine is on show and also a 622 hopper 
loader which carries a 32-cu. ft. capacity rear 
mounted hopper. This latter machine is suitable 
for transporting as well as loading material and will 
discharge on to a conveyor. 

Fraser and Chalmers Engineering Works of the 
General Electric Co., Ltd., Erith, include on their 
stands a Dyad double-rotor hammer-mill, the first 
to be made by the company ; part of a large jar-bar 
grizzly feeder, believed to the first built in this 
country ; a moving flow diagram illustrating the 
operation of the company’s heavy-media separation 
plants ; a double-deck Vibrex screen, and a selection 
of Sherwen vibrating equipment. The Dyad double- 
rotor hammermill is a new addition to the company’s 
range of crushers. It has been designed to receive 
large feed pieces and at the same time to give a high 
reduction ratio. In many cases these conflicting 
requirements necessitate the installation of two 
crushers in series, or the use of a larger hammermiil 
than the capacity dictates. In this design two 
hammermill rotors rotate towards each other with a 
feed cradle between them on the top side and an 
anvil bar between and below them. The larger feed 
pieces are supported in the cradle and the two rotors 
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smash the feed slowly because the hammer tips 
project into the cradle. Smaller pieces fald between 
the cradle bars and are smashed as in a normal 
hammermill. Hammer tip speeds are lower than in 
a conventional hammermill, with resultant reduction 
in wear. Overload protection is provided by safety 
couplings either mounted in the driving pulleys or at 
the motor. A range of 11 sizes is available. 

Holman Bros., Ltd., of Camborne, and _ its 
subsidiaries exhibit a wide range of products, 
among which the Rotair 150, portable, single-stage, 
screw-type air-compressor is shown for the first time. 
By making the Airleg an integral part of their new 
Silver 33 rock-drill the company has been able to 
group all controls within easy reach of the operator's 
hand (see note in October issue). The SL. 160 heavy 
drifter is designed especially for deep-hole drilling 
and has reversible rotation which considerably 
assists in the coupling and uncoupling of drill steels. 
It is shown as an air-powered, crawler-mounted 
drill rig, on an hydraulic mounting and fitted with 
an eductor dust control unit. Driven through 
Holman reduction gearboxes by two 7}-h.p. air 
motors, and with all hydraulic and pneumatic 
controls mounted on a centralized panel, the whole 
rig, with a towed air-compressor can be operated by 
one man. Mounted on a Fordson power Major 
tractor, with an incorporated Holman FM. 18 
air-compressor, the 3}-in. Vole Drill forms 4 
compact self-propelled rig, ideal for deep-hole 
drilling. The FM. 13, air-cooled, two-stage com- 
pressor has an output of 125 c.f.m. The “‘ down-the- 
hole’ type hammer is attached to the motor unit 
with feed tubes and is kept clear of dust and 
chippings by a constant flow of air passing through 
these tubes. Effective dust control is maintained 
by an extractor attachment operated by the exhaust 
of the tractor’s engine. The air-operated, reversible 
hoist provides positive feed pressure which can be 
varied to suit the nature of the ground, while its 
full power is also available for withdrawing the feed 
tubes. 

Robert Hudson, Ltd., of Raletrux House, Meadow 
Lane, Leeds, feature the new hydraulically-operated 
7-cu. yd. Leedsall dumper trailer described in the 
MaGAzINE for September. The prime mover and 
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dumper-trailer are coupled together by a unique 
type of drawbar linkage which permits complete 
articulation in all directions with a 90° swing in 
either lock. The drawbar allows the tractor-trailer 
combination to articulate without lessening the 
individual stability of either unit and gives a 
turning circle of less than 30 ft. 

Merton Engineering Co., Ltd., of Faggs Road, 
Feltham, Middx., have four of their range of 
hydraulic loading shovels, three being new machines 
exhibited for the first time, on their stand. The 
Frontloader 65A is a 4-wheel drive front-end shovel 
with large equal-sized tyres, torque converter, 
powershift transmission, power-assisted steering, 
planetary hub reduction in the axles, and a 1}-cu. yd. 
S.A.E. rated capacity bucket. Powered by a Ford 
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4-cylinder 61-5 b.h.p. diesel it has a lifting capacity 
of 4,000 lb. and a break-out force at the bucket lip 
of 10,000 Ib. The Frontloader 80A is a more powerful 
4-wheel drive front-end shovel which has a Ford 
6-cylinder 80 b.h.p. diesel engine. The Merton 
Sherman ‘‘ Universal ’”’ digger loader is a version of 
the Merton hydraulic Frontloader 59 which in- 
corporates the Sherman power digger and is note- 
worthy for the ingenious design which allows the 
digger to be carried in a “‘ folded’ position within 
the wheelbase. As a result, when used as a loading 
shovel, the machine is in no way impeded by the 
rear-mounted digger and can be used with maximum 
efficiency. The two-way loader, model 454, is 
described as the only 4-wheel drive “ straight-line ”’ 
loader available to-day. It combines good all-round 
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visibility, excellent traction, and fully controlled 
discharge at front or rear. Direct drive or torque 
converter are available as alternative transmissions. 

Perkins Engines, Ltd., of Peterborough, have 
announced a “‘ new look” 36-b.h.p. power unit. 
Named the Three 152—to denote that its industrial 
diesel engine has three cylinders and a 152 cu. in. 
capacity—the new unit is shown for the first time. 
The unit has been given a distinctive appearance, 
and greater accessibility, by the use of a tractor-type 
engine canopy. Hinged at the front end of the 
pedestal-mounted unit the canopy swings clear to 
facilitate maintenance. Suitable for pumping sets, 
compressors, and crushing plant it has an inter- 
mittent rating of 36 b.h.p. (nett) at 2,000 r.p.m. 
and at this rating it produces maximum torque of 
110 lb. ft. at 1,250 r.p.m. The company is offering 
the new power unit complete with 11 different 
rear-end arrangements—nine dry-lined clutches 
of 10 in. to 14 in. diameter, a Flexilant flexible 
coupling, and solid power take-off. Other arrange- 
ments will be made to suit individual requirements. 

Ransomes and Rapier, Ltd., of Ipswich, include 
among their exhibits some examples from their 
range of self-priming pumps with capacities from 
4,000 to 80,000 gallons per hour. All the pumps 
have the fully automatic action which gives quicker 
prime and have a large air capacity. They will run 
for long periods without attention, the cases 
being self scouring and capable of handling dirty 
water containing up to 25° solids in suspension. 
Pumps are powered by petrol, diesel, or electric 
motors or may be supplied with bare shafts for 
independent, belt, chain, or gear drives. 

Sheepbridge Equipment, Ltd., of Chesterfield, 
have a display of new crushers, including the 20 in. 
Sheepbridge Kennedy rolier bearing tertiary crusher 
which is a gearless gyratory mainly of steel construc- 
tion. It has the advantage of low headroom and the 
robust design ensures low maintenance costs. 
Another gyratory is for secondary or tertiary stage 
crushing of ore. It maintains a high rate of output 
with a consistently well-formed product containing 
a minimum of unwanted fines. Power consumption 
is exceptionally low. Other items to be seen are a 
few applications of Fibre-glass reinforced plastics, 
which will include elevator buckets, welding masks, 
and machine guards. 

Henry Sykes, Ltd., of Southwark Street, London, 
S.E.1, have as a main exhibit an electrically- 
operated 2-in. Univac pump which is demonstrated 
working on snore at a suction lift of 26 ft. The pump 
is column mounted for the exhibition and is powered 
by a 3-h.p. English Electric motor. It was described 
in the October issue. Other versions include diesel 
powered pumps on both standard and _ trailer 
mountings, the power unit being the Lister LD1 
engine. The output of these units is 8,000 g.p.h., at 
a total head of 20 ft. and 3,000 g.p.h. at a 39 ft. 
head, the engine speed being 1,500 r.p.m. The 
““Univac ’’’ UV4 MK IV is also being shown, this 
being bedplate mounted with a 10-h.p. electric 
motor operating at 970 r.p.m. 


RECENT PATENTS PUBLISHED 


= copy of the specification of the patents mentioned in 
this column can be obtained by sending 3s. 6d. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


13,251 of 1957 (848,462). GENERAL ELECTRIC 
Co., Ltp. Production of tungsten powder. 
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19,703 of 1957 (849,227). I. M. DILLER. Electro. 
lytic smelting. 

22,245 of 1957 (846,490). UNITED KINGpoy 
ATOMIC ENERGY AUTHORITY. Production of metals, 

1,489 of 1958 (849,022). LopGE-CoTTRELL, Ltp, 
Electrostatic process for breaking down emulsions 
and for removal of suspended matter from liquids, 

10,993 of 1958 (847,430). STRATEGIC-Upy 
METALLURGICAL AND CHEMICAL PROCESSES, Ltp, 
Smelting of titaniferous iron ore and ilmenite. 

22,316 of 1958 (846,360). ComptToiR DES Puos- 
PHATES DE L’AFRQIUE DU NoRD. _ Recovery of 
uranium. 

31,651 of 1958 (847,198). KopperRs Co., Inc, 
Continuous radiant furnace sintering machine. 

36,760 of 1958 (849,051). E. I. Du Pont pe 
NEMOURS AND Co. Manufacture of aluminium 
oxide. 

40,851 of 1958 (846,827). TExaco DEVELOPMENT 
CORPORATION. Ore reduction. 

2,891 of 1959 (847,769). JERSEY PRODUCTION 
RESEARCH Co. Method and apparatus for con- 


ducting off-shore drilling operations. 


NEW BOOKS, PAMPHLETS, ETC. 


Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 

Sources of Road Aggregate in Great Britain. 
Third edition. Paper covers, 113 pages. Price 6s. 
London: H.M. Stationery Office. 

Geology and Asbestos Deposits of the Tata Hills, 
Kenya. Geological Survey of Kenya Memoir No. 2. 
By O. C. FarguHar, and an appendix on the 
Makinyambu asbestos mine by L. D. SANDERs. 
Paper boards, 110 pages, illustrated, with map. 
Price Shs. 17/50. Nairobi: Ministry of Commerce 
and Industry. 

Histoire de la Mise en Valeur Miniére des Terri- 
toires d’ Afrique Centrale. By J. CHEMERY. Publica- 
tions du Bureau d’Etudes Géologiques et Minéires 
No. 21. Paper covers, 175 pages, with map. Price 
NF 15. Paris: 18, rue Léonard-de-Vinci (16e). 

The Geology and Mineral Resources of Kenya. 
Revised Bulletin No. 2 of the Geological Survey of 
Kenya. By WILLIAM PULFREY. Paper covers, 
41 pages, illustrated, with map. Price Shs. 5/-. 
Nairobi : Government Printer. 

Shape of the Sub- Miocene Erosion Level in Kenya. 
Geological Survey of Kenya Bulletin No. 3. By 
WILLIAM PULFREY. Paper covers, 18 pages, illus- 
trated, with map. Price Shs. 3/50. Nairobi: 
Government Printer. 

Atlin Map-Area, British Columbia (104 N). 
Geological Survey of Canada Memoir 307. By J. D. 
AITKEN. Paper covers, 89 pages, illustrated, with 
map. Price $1.00. Ottawa: Department of Mines 
and Technical Surveys. 

Mineral Map of Canada. Tenth edition (Map 
900A). Scale: 1 in. to 120 miles. Ottawa: 
Department of Mines and Technical Surveys. 

Somaliland: Annual Report of the Geological 
Survey Department, 1959-1960. Paper covers, 
27 pages. Price Shs. 2/-. Hargeisa: Geological 
Survey. 

Fiji: Geology of Singatoka Area, Viti Levu. 
Geological Survey Department Bulletin 6. By R. F. 
Hovutz. Paper covers, 17 pages, illustrated, with 
map. Price 12s. 6d. Suva, Fiji : Government Press. 

Records of the Geological Survey of Nigeria, 1958. 
Paper covers, .40 pages, illustrated. Price 10s. 
London : Crown Agents. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 


Development, Australia : Jndustry, Minerals. The 
Contribution of the Minerals Industry to the 
Development of Australia. G. R. FIsHER, Proc. 
Aust. Inst. Min. Metall., June, 1960. 


Production, Africa: Diamonds, Review. Africa’s 
Key Role in Diamond Mining—I. A. F. Dalry, 
Min. World (San Francisco), Oct., 1960. 


Production, Asia : Industry, Mining. The Mining 
Industry in South-East Asia. D. F. CooLBAuGu, 
Min, Engg., Oct., 1960. 


Production, Germany: Sulphides, Harz. 
1,000 Years of Mining at Rammelsberg. 
HuTtL, Engg. Min. J., Oct., 1960. 


Nearly 
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Production, United States: Minerval, California. 
California Mineral Production in 1959. F. F. Davis, 
Calif. Div. Mines. Min. Inf. Service, Oct., 1960. 


+Resources, Australia: Gas, Natural. Our 
Potential in Natural Gas. R. C. Spricc, Min. Chem. 
Engg. Rev., July 15, 1960. 


Resources, Canada: Activities, Survey. Mapping 
Canada’s Bedrock. Precambrian, Sept., 1960. 


Resources, Canada : Columbium, Quebec. Quebec’s 
Columbium Will Be Tapped. Engg. Min. J., Oct., 
1960. 


Resources, Canada: Jvon Ove, Labrador. Iron 
Deposits of Wabush Lake. R. D. MacponaLp, Min. 
Engg., Oct., 1960. 
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Resources, Canada: Lead-Zinc, Manitoba. 
Reserves for Flin Flon Operation. 
Precambrian, Sept., 1960. 


Geology 


*Congress, 1960: Excursion, Finnish. Excursion 
in Finland, 1960. A. L. AusTEN, THE MINING 
MaGazinE, Nov., 1960. 


Economic, Spain: Bauxite, Leon. A Bauxite 
Deposit in the Palaeozoic of Leon, Spain. M. Font- 
ALTABA, J. CLosas, Econ. Geol., Sept.—Oct., 1960. 


Economic, United Kingdom: Anhydrite, Co. 
Durham. The Pre-Permian Floor beneath Billing- 
ham, Co. Durham. L. R. RayMmonp, Q. J. Geol. Soc., 
Vol. CXVI, Part 3. 


Exploration, United States : Lead-Zinc, Missouri. 
Five Companies Continue Major Exploration for 
Sulphide Ores in South-East Missouri. Min. World 
(San Francisco), Oct., 1960. 


Regional, Canada: Windsor, Nova _ Scotia. 
Mississippian Horton Group of Type Windsor- 
Horton District, Nova Scotia. W. A. BELL, Canad. 
Geol. Surv. Mem. 314. 


+ Article digested in the MAGAZINE. 


Sulphides, Limestone: Alteration, Supergene. 
Supergene Alteration of Lead and Zinc Deposits in 
Limestone. T. TAKAHASHI, Econ. Geol., Sept.—Oct., 
1960. 


Survey, Geochemistry : Test, Molybdenum. A New 
Geochemical Method for the Determination of 
Molybdenum in Soil and Rock. J. K. PERRY, Econ. 
Geol., Sept.—Oct., 1960. 

Survey, Geophysics: Results, Canada. Geo- 
physical Discoveries in the Mattagami District, 
Quebec. D. G. Mackay, N. R. PATERSON, Canad. 
Min. Metall. Bull., Sept., 1960. 


Survey, Topographic: Tvaversing, Tellurometer. 
Precise Tellurometer Traversing. A. G. BoMFoRD, 
Emp. Surv. Rev., Oct., 1960. 


Metallurgy 


Copper, Korea: Smelter, Rehabilitation. Re- 
habilitation of Chang Hang Copper Smelter, South 
Korea. G. J. BRITTINGHAM, Bull. Instn. Min. Metall., 
Oct., 1960. 


Ferronickel, United States : Process, Ugine. How 
Ferronickel is Produced from Low-Grade Laterite by 
the Ugine Process. J. R. BoGert, Min. World 
(San Francisco), Oct., 1960. 


Filtration, Hot-Gas: Fibres, Ceramic. Ceramic 
Fibres for Filtering Dust from Hot Gases. L. 
KaNnE and others, Rep. Inv. U.S. Bur. Min. 5672. 


Iron, Reduction: Processes, Review. Hydrogen 
Reduction: New Process Starts to Open Under- 
developed Iron Ore Deposits. P. W. SHERWOOD, 
Precambrian, Sept., 1960. 


+Processing, Coal: Extraction, Solvent. Solvent 
Extraction of Coals by Abietic Acid at Atmo- 
spheric Pressure. E. C. TARPLEY, H. C. Howarp, 
Rep. Inv. U.S. Bur. Min. 5677. 


Steel, Degassing : Plant, Vacuum. Vacuum Plant 
for Steel Degassing. J. I. T. GREEN, D. M. Hayes, 
Iron, Coal Tr. Rev., Oct. 14, 1960. 


Machines, Materials 


Cables, Electric: Testing, Underground. Testing 
and Splicing Electric Cables and Frame-Grounding 
Pit Equipment, Indiana. S. J. DouGras, Inform. 
Circ. U.S. Bur. Min. 7995. 


Conveyors, Rope-Belt : Coal, United States. Wire 
Rope Sideframe Belt Conveyor at Ben Creek No. 2 
Mine. E. M. Massey, Min. Engg., Oct., 1960. 


Drill, Truck-Mounted : Process, Rotary. Schramm 
“ Rotadrill ’’ Demonstrated. Min. Chem. Engg. 
Rev. (Melbourne), July 15, 1960. 
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Titanium, 
Characteristics of 
Titanium. J. 
U.S. Bur. 


Properties : Rolling, 
Cold-Rolled and 
D. RAMSDELL, E. D. HuLI 
Min. 5656. 


*Winders, Mine: Braking, Differential. 
tial Braking for Mine Winders. G. W. 
THE MINING MAGAZINE, Nov., 1960. 


Annealing. 
Annealed 


., Rep. Inv. 


Differen- 
BARTLEY, 


Mining 


Alluvial, Stripping : Bauxite, Surinam. 
Overburden with a Dredge. J. G. Cazort, 
Engg., Oct., 1960. 


Stripping 
Min. 


*Calculations, Machine: Principles, Review. 
Modern Computing Methods. T. L. THomMas, THE 
MINING MAGAZINE, Nov., 1960. 


Technical 
MINING 


Sessions, Review. 
Aachen. K. A. FERN, THE 
Nov., 1960. 


*Congress, Germany : 
Sessions in 
MAGAZINE, 


Bancroft. The 
A. Cray, Rhod. 


Drainage, Rhodesia: Problems, 
Water Problem at Bancroft. R. 
Chamber of Mines J., Sept., 1960. 


General, Germany : 
Rammelsberg Mine. 
Engg., Oct., Nov., 


Sulphides, Harz. The 
H. EICHMEYER, Mine, Quarry 
1960. 


General, South Africa: 
Mining Practice at the Premier Diamond Mine. 
H. F. Hopcson, E. J. B. SEWEL, J. S. Afr. Inst. Min. 
Meitall., Sept., 1960. 


Diamonds, Transvaal. 


Handling, Hoisting : Gold, Canada. 
with Skip Bails at Madsen. A. F. 
Min. J., Sept., 1960. 


Experience 
HEATHER, Canad. 


Handling, Mechanical : Loader, Canada. Remote 
Control Loader. R. Hays, Engg. Min. J., Oct., 1960. 


Hygiene, Silicosis: Progress, Research. Chest 
Disease in Coalminers, with Special Reference to 
the Pneumoconiosis Field Research. J. M. RoGan, 
Min. Engineer, Nov., 1960. 


New Winch 
Min. 


Installation, Rope : Winder, Koepe. 
Installs Equal Length Koepe Cables. S. A/r. 
Engg. J., Oct. 7, 1960. 


Labour, South Africa: Diamonds, Transvaal. 
Native Labour and Payment on Premier Diamond 
Mine. E. J. B. SEWEL, J. S. Afr. Inst. Min. Metail., 
Sept., 1960. 


Open-Cast, Philippines: Copper-Gold, 
Philex Open Pit Cut from Steep Phillippine 
Min. World (San Francisco), Oct., 1960. 


Baguio. 
Canyon. 


Review. 
mo. 


Sinking, Shaft: Equipment, 
Equipment for Shaft Sinking. 
Guard., Oct. 27, Nov. 3, 1960. 


Mining 
Watt, Coll. 


Support, Canada: Fill, Hydraulic. 
Placement of Hydraulic Fill 
Symposium .and Panel Discussion. 
Met. Bull., Sept., 1960. 


Handling and 
Underground : 
Canad. Min. 


tSupport, Ground: Fill, Hydraulic. The Use of 
Hydraulic Fill Underground at the Mines of 
the International Nickel Co. of Canada, Ltd. 
J. McCrEEDy, W. J. TayLor, Canad. Min. J., Sept., 
1960. 


MINING 


MAGAZINE 


Support, Loading: Dynamometers, 
Use of Pack Dynamometers. N. J. 
Coll. Engg., Oct., 1960. 


Pack. The 
PRIcE, N. May, 


Support, Roadway: Use, Concrete. 
Cuts Mining Costs With Concrete. 
Francisco), Oct., 1960. 


San Manuel 
Min. World (San™ 


Tunnelling, United Kingdom: Developments, ¥ 
Practice. Tunnelling in Lancashire and North Wales 
Mines. W. M. LINKLETTER, Ivon, Coal Tr. Rev, 7 
Oct. 21, 1960. 


Ore-Dressing 


+Beach-Sands, Australia: Gvains, Coated. Con-7 
centration of Organically-Coated Beach Sands from 7 
Harrington, N.S.W. S. B. Hupson, C.S.1.R.O@ 
Report No. 587. 


Beach-Sands, Australia: Separation, Magnetic,” 
Heat Effect and Magnetic Separation of Certain” 
Beach Sand Minerais. L. T. MorGan, Min. Chem, 
Engg. Rev. (Melbourne), Aug. 15, 1960. : 

Beach-Sands, New South Wales: Processes, Con- | 
centration. Concentration of Beach Sand Minerals7 
from Redhead. S. B. Hupson, J. T. Woopcock, 
C.S.1.R.O. Rep. No. 588. 


Flotation, Coal: Fly-Ash, Australian. Flotation 
of Coal from Fly Ash from Ipswich Slack Coal,” 
W. J. Tranwar, C.S.1.R.O. Rep. No. 599. ; 

Flotation, Iron Ore: Tests, United States. Flota-4 
tion Conditioning of Iron Ore with Petroleum} 
Sulphonate. Kun Li, R. W. Livineston, L. 5 
LEMKE, Bull. Instn. Min. Metall., Oct., 1960. 


Quebec's | 
Engg. Min. J., Oct, 7 


General, Canada: Pyrochlore, Quebec. 
Columbium Will Be Tapped. 
1960. 


General, Potash : Separation, Shale. The Methods F 
of Potash Comminution with Separation of Shale. 
M. Mertiavux, Rev. l’Ind. Min., Sept., 1960. 


General, South Africa: Diamond, Transvaal” 
Treatment Plant and Diamond Recovery at the 
Premier Mine. R. I. SHanks, J. S. Afr. Inst. Mim, 
Metall., Sept., 1960. - 5 
Fluorspar, Tevas. Them} 
Mining Corporation’s Fluorspar Mill} 

Texas. K. E. Wick, Deco Trefotl; 
1960. i 


General, United States : 
Reynolds 
Eagle Pass, 
Aug.—Sept.—Oct., 

Gravity, Tin: Cassiterite, Fine. Recovery of 
Fine Alluvial Cassiterite: Correlation of is 
Valuations with Plant-Scale Recovery. 
Wiiiams, Bull. Instn. Min. Metall., Nov., 


Gravity, Tin: Practice, i 
Cassiterite at the Sungei Besi Mines, Selangor. > 
H. DaLton-Brown, Bull. Instn. Min. Metall., Nova” 
1960. 3 


Malaya. Recovery @ 


Milling, Grinding : Speed, Ball-Mill. U tilization © 
of Rod and Ball Mills at Supercritical Speeds:§ 
G. QUESNEL, Rev. l’Ind. Min., Sept., 1960. ¥ 














